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PREFACE

The U.S. Navy has initiated a program to identify, evaluate and control any
adverse environmental impact resulting from past use and disposal of industrial/
military substances on Navy owned or controlled lands. The program consists of
three phases with the first step being to identify all waste disposal sites and
assess which of those sites warrant further study as to their potential for
present or future environmental hazards. The first step has recently been com-
pleted at the Naval Weapons Center with the issuance of this Initial Assessment
Study (IAS). Subsequent efforts (phases) will investigate sites recommended for
confirmation, and if necessary, implement cleanup of any sites with potential
adverse environmental impact.

In making the general assessment of potential environmental impact, the IAS
study team used an evaluation tool called the Confirmation Study Ranking System
(CSRS) that considers three rating factors: (1) the hazardous characteristics
of the waste material; (2) existence of any sensitive environmental resources
that could be adversely affected; and (3) the existence of migration pathways
from source sites to sensitive environmental elements. These factors are com-
bined in a model that assigns a value of relative potential hazard based on a
scoring system that ranges from 0 to 100. A "0" means no potential hazard and

J a 100 indicates a high probability of severe hazard to humans or environmental
resources.

The Center's IAS has identified 42 waste sites that were rated using the CSRS
model. Of these 42 sites: 28 sites are assigned "0" ratings because one of
the three rating factors was equated to "0" which, based on the model, elim-
inates any potential for adverse environmental impact; 14 sites received ratings
between 2.5 and 12.4 which indicates that no immediate threat exists to human
health or the environment, but that a further evaluation step called a
Confirmation Study is warranted. The Table below lists the 14 sites recommended
for confirmation studies in order of priority, score,and the reason for requir-
ing confirmation. Note that five of the sites are recommended for confirmation
studies solely because of potential impact to the Mojave Chub. The Mojave Chub
is a federally listed endangered fish species transplanted from Soda Dry Lake
near Baker, California to the Center in 1971 in a special effort designed to
ensure the Chub's survival as a species.

As the Initial Assessment Study is read, it should be kept in mind that it does
not determine actual risk or hazard posed by a site. It simply identifies sites
that have ot_hazards and establishes priorities for conducting the

' Confirmation Studies. At present hazardous wastes are not being buried at the
Naval Weapons Center and the contaminated sites discussed in this IAS were
created in the past when burial of such wastes was considered acceptable and safe.
During the Confirmation Study process, the Center will continue to confer with
re?ulatory agencies. If the confirmation studies show that an}, S_te? are a_
actual threat to health or environmental resources, appropriate remedial cleanup
actions will be developed and implemented. Congress is providing special funds
to ensure the military cleanup of such sites proceeds in a timely fashion and
these funds are being allocated to the cleanup of the sites posing the greatest
threat on a national basis in order to minimize health and environmental damage
nation-wide. The Naval Weapons Center fully supports the Navy's goal of control-
ling environmental contamination resulting from past use and Oisposal of hazard-
ous substances.

E



CONFIRMATIONSTUDY

SITE RANKINGSCORE REASONFORCONFIRMATION

1. Site #2g, C-1 East 12.4 Potential contamination

Disposal Area to potable groundwater

2. Site #22, Pilot Plant 9.6 Potentialcontamination
RoadLandfill ofpotablegroundwater

3. Site #31, PublicWorks g.5 Potentialcontamination
PesticideRinseArea to potablegroundwater

4. Site #7, MichelsonLabo- g,o Potentialcontamination
ratoryDrainageDitches of Mojave Chub habitat

Potentialcontamination Iof potablegroundwater

5. Site 112, SNORT Road 8.3 Potentialcontamination
Landfill of potablegroundwater

6. Site t3, ArmitageField 7.5 Potentialcontamination
Leach Pond of MoJave Chub habitat

7. Site #13, Oil Waste 6.0 Potentialcontamination
DisposalArea of MojaveChub habitat

Potentialcontamination
of potable groundwater

8. Site #32, Golf Course 5.3 Potential contamination
of MoJave Chub habitat
Potential contamination
of potable groundwater

g. Site _16,G-! Range 4.8 Potentialcontamination
of MojaveChub habitat

10. Site #27, NAF Disposal 3.1 Potentialcontamination
Site ofpotablegroundwater

11. Site _14, ER Range 3.1 Potentialcontamination
Septic System of Mojave Chub habitat

12. Site #15, R Range 2.6 Potentialcontamination
Septic System of MojaveChub habitat

13. Site #17,G~2 Range 2.5 Potentialcontamination
Septic System of Mojave Chub habitat

14. Site#34,Lauritsen 2.5 Potentialcontamination
Road Landfill of Mojave Chub habitat

Potential contamination
of potablegroundwater
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EXECXrrlVE SUMMARY

This report presents the results of an Initial Assessment Study (IAS) conducted
at the Naval Weapons Center (NAVWPNCEN) China Lake, California. The purpose of

an LAS is to identify and assess sites posing a potential threat to human health
or to the environment due to contamination from past hazardous materials utili-

zation.

Ground water contamination is the principal area of concern in the NAVWPNCEN

area. This is because contamination from sites in the south and west portions

of the China Lake complex can migrate into a ground water aquifer used as the

potable water source for Indian Wells Valley residents. In addition, contamina-

tion from other sites in the more central portion of the China Lake complex can

migrate into ground water which discharges to the China Lake Plays. Seeps on

the southern edge of this plays (the G-1 seep and Lark seep, which are connected

by a canal) provide habitat for an endangered fish species (Mohave chub) that

could be adversely affected by pollutants.

Eased on information from historical records, aerial photographs, field inspec-

tions, and personnel interviews, a total of 42 potentially contaminated si:es
were identified at NAVWPNCEN, China Lake. Each of the sites was evalua:ed with

regard to contamination characteristics, migration pathways, and pollutant

receptors.

The study concludes that, while none of the sites pose an £_mediate threat to
human health or to the environment, 14 warrant further invest{ga=ion under the

Navy Assessment and Control of Installation Pollutants (NACIP) program to
assess potential long-term impacts. Confirmation studies involving sampling

and monitoring of the 14 sites are recommended to confirm or deny the presence

of the suspected contamination and to quantify the extent of any problems which

may exist. The 14 sites recommended for confirmation are listed below in order
of priority:

1. Site No. 29, C-1 East Disposal Area

2. Site No. 22, Pilot Plant Road Landfill

3. Site No. 31, Public Works Pesticide Rinse Area

4. Site No. 7, Michelson Lab Drainage Ditches

5. Site No. 12, SNORT Road Landfill

6. Site No. 3, Arm[=age Field Leach Pond

7. Site No. 13, Oily Waste Disposal Area

8. Site No. 32, Golf Course Pesticide Rinse Area

9. Site No. 16, G-1 Range Septic System
10. Site No. 27, NAF Disposal Area

I1. Site No. 14, ER Range Septic System

12. Site No. 15, R Range Leach Field

13. Site No. 17, G-2 Range Septic System

14. Site No. 34, Lauritsen Road Disposal Area

x

The results of the Confirmation Studies will be used to evaluate the necessity
of conducting remedial measures or cleanup operations. It is recommended that
the location of all 42 sites be noted on NAVWPNCEN developmen: maps so that

future land uses can be regulated as appropriate.
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The Department of the Navy developed the Navy Assessment and'Control of Instal-
lation Pollutants (NACIP) Program to identify and control environmental contam-
ination from past use and disposal of hazardous substances at Navy and ,Marine

Corps installations. The NACIP program is part of the Department of Defense

Installation Restoration Program_ and is similar to the Environmental Protec-

tion Agency's "Superfund" program authorized by the Comprehensive Environmental

Response, Compensation, and Liability Act of 1980.

In the first phase of the NACIP program, a team of engineers and scientists con-

ducts an Initial Assessment Study (lAS). The 1AS team collects and evaluates

evidence of contamination that may pose a potential threat to human health or

the environment. The lAS includes a review of archival and activity records_

interviews with activity personnel, and an on-site survey of the activity. This

report documents the findings of an LAS at the Naval Weapons Center (NAVWPNCEN)

China Lake, California.

Confirmation Studies under the NACIP program were recommended for 14 sites at

NAVWPNCEN. Western Division, Naval Facilities Engineering Co----nd (WESTNAVFAC-

ENGCOM), will assist NAV_PNCEN in implementing the recou,_endatione.

Questions regarding this report should be referred to the Naval Energy and Envi-

roumental Support Activity, ll2N_ at AUTOVON 360-3351j FTS 799-3351, or commer-

cial (805) 982-3351. Questions concerning confirmation work or other follow-on

efforts should be referred to WESTNAVFACENGCOM, 114, at AUTOVON 859-7494_ FTS

448-7494, or commercial (415) 877-7494.

W.L. NELSON, LCDR, CEC, USN
Environmental Officer

Naval Energy and Environmental Support Activity
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CHAPTER I. INTRODUCTION

1.1 PROGRAM BACKGROUND. Past hazardous waste disposal methods, although

acceptable at the time, have often caused unexpected long-term problems through
release of hazardous pollutants into the soil and ground water. In response to

increasing national concern regarding these problems, Congress directed the

Environmental Protection Agency (EPA) to develop a comprehensive national pro-

gram to menage past disposal sites. The program is outlined in the Comprehen-
sive Environmental Response, Compensation_ and Liability Act (CERCLA) of Decem-
ber 1980.

1.I.I Department of Defense Program. Department of Defense (DOD) efforts in
this area preceded the nationwide CERCLAprogram. In 1975, the U.S. Army devel-
oped for DOD a pilot program to investigate past disposal sites at military
installations. DOD defined the program as the Installation Restoration Program

in 1980 and instructed the services to comply with program guidelines.

1.1.2 Navy Program. The Navy manages its part of the program, the Navy Assess-
ment and Control of Installation Pollutants (NACIP) Program, in three phases.
Phase 1, the Initial Assessment Study (LAS), identifies disposal sites and con-

taminated areas caused by past hazardous substance storage, handling, or
disposal practices at naval activities. These sites are then individually eval-

uated with respect to their potential threat to human health or co the environ-
ment. Phase 2, the Confirmation Study, verifies or characterizes the extent of
contamination present and provides additional information about migration path-

ways. Phase 3, Remedial Action, provides the required corrective measures to
mitigaie or eliminate confirmed problems.

1.2 AUTHORITY. The Chief of Naval Operations (CNO) initiated the NACIP Program

in OPNAVNOTE 6240 of 11 September 1980_ superseded by OPNAVINST 5090.1 of 26 May

1983. The Naval Facilities Engineering Co,and (NAVFACENC, COM) manages the pro-
gram within the existing structure of the Naval Environmental Protection Sup-

port Service (NEP$S), which is administered by the Naval Energy and Environmen-

tal Support Activity (NAVENENVSA). NAVENENVSA conducts the program's phase 1

LAS in coordination with NAVFACENGCOM Engineering Field Divisions (EPDs).

Activities are selected for an IAS by CNO, based on recommendations by NAVFAC-
ENGCOM, the regional EFDs, and NAVENENVSA. Approval of Naval Weapons Center

(NAVWPNCEN) China Lake, California, for an Initial Assessment Study is given in

CNO letter serial 451/5U392444 of 5 July 1983.

1.3 SCOPE.

1.3.1 Past Operations. The NACIP Program focuses attention on past hazardous

substance storage, use, and disposal practices on Navy property. Current prac-
tices are regularly surveyed for conformity to state and federal regulations,
and therefore_ are not included in the scope of the NACIP Program. The LAS

report addresses operational non-hazardous waste disposal and storage areas
only if they were hazardous waste disposal or storage areas in the past. Cur-

rent operations are investigated solely to determine what types and quantities

of materials were used, and what disposal methods were practiced.
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1.3.2 Results. If necessary, an IAS recommends mitigating actions to be per-

formed by the activity or EFD, or reco_ends Confirmation Studies to be adminis- s

tered by the EFD under the NACIP Program. Based on these recozendations, NAV-

FACENGCOM schedules Confirmation Studies for those sites determined by scien-

tific and engineering judgment to pose a potential threat to h-m-n health or to
the environment.

1.4 INITIAL ASSESSMENT STUDY.

1.4.1 Records Searches. The IAS begins with records searches at various gov-

ernment agencies; includln E the EFDs, the national and regional archives and

record centers, and U.S. Geological Survey offices. In this integral step,

study team members review records to assimilate information about the activ-

ity's past missions, industrial processes, waste disposal records, and known

environmental contamination. Examples of records researched include activity

master plans and histories, environmental impact statements, cadastral records,

and aerial photographs. Appendix A lists the agencies contacted during this

study.

1.4.2 On-Site Survey. After the records searches, the study team conducts an

on-site survey to complete documentation of past and present operations and past

disposal practices and to identify potentially contaminated areas. With the

assistance of an activity point of contact, the team inspects the activity

during ground and aerial tours and interviews long-term employees and retirees.

The on-site survey for NAVWPNCEN China Lake was conducted from February 28 to

March 2, 1984; report information is current as of those dates. A location map

that shows the NAVWPNCEN China Lake regional area is presented in Figure 1-1.

Information obtained from interviews is verified by data from other sources or

corroborating interviews before inclusion in the report. If information for i

certain sites is conflicting or inadequate, the team may collect samples for
clarification.

1.4.3 Confirmation Study Ranklng System. With information collected during

the study, IAS team members evaluate each site for its potential hazard tO human

health or to the environment. A two-step Confirmation Study Ranking System

(CSRS), developed at NAVENENVSA, is used to systematlcally evaluate the rel-

ative severity of potential problems. The two steps of the CSRS are a flow

chart and a numerical ranking model. In the first step, a flowchart eliminates

innocuous sites from further consideration. The flowchart is based on type of [
waste, type of containment_ and hydrogeology. If the flowchart indicates that a

site poses a potential threat to human health or to the environment, the ranking

model is applied. The model assigns a numerical score from 0 to 100 to each

site. l_e score reflects the characteristics of the wastes, the potential

migration pathways from the site, and possible contaminant receptors on and off

the activity.

1.i.4 Site Ranking. After scoring a site, engineering judgment is applied to
determine the need for a Confirmation Study or a mitigating action. At sites
rec_ended for further work, CSRS scores are used to rank the sites in a prior-

itized list for scheduling projects. For a more detailed description, refer to
NAVENENVBA Publication, Confirmation Study Ranking System (_SA 20.2-042).

1-2



\k _'"

%.

'-%
_F_ESNO \

_, \_ Naval WeaponsCenter

. , r.,,_tl I Chine Lake Complex i ? LAS VEG,-_,_

........ _.L,_J F'-_]INevalWeaponsCenterMoiave"a /I
' . r,_ "'""'"'_"' _ IRandlburg Wash Complex I

_ _ _ BARSTOW -_

/ 7" BERNARDINO ( ......
_LOS ANGELESI _ .........

I

¼

N_ t.'_, SAN DIEGO ---_

w

@ I II INITIAL ASSESSMENTSTUDY Regional Map
NAVWPNCEN, CHINA LAKE I -- 1

I
1-3

ii



1.4.5 Confirmation Study Criteria. A Confirmation Study is recommended for
sites at which (1) sufficient evidence exists to indicate the presence of con-
tamination, and (2) the contamination poses a potential threat to human health ·
or to the environment.

1.5 CONFIRMATION STUDY. Generally, the EYD conducts the Confirmation Study in
two phases--verification and characterization. In the verification phase,
short-term analytical testing and monitoring determines whether specific toxic
and hazardous materials, identified in the lAS, are present in concentrations
considered to be hazardous. If required, a characterization phase, using
longer-term testing and monltorlnl, provides more detailed information concern-
ing the horizontal and vertical distribution of contamination migrating from
sites, as well as site hydrogeology. If sites require remedial actions or addi-
tional monitoring programs, the Confirmation Study recommendations include the
necessary planning information for the work, such as design parameters.

1.6 lAS REPORT CONTENTS. In this report, the significant findings, conclu-
sions, and recolmendations from the lAS are presented in Chapters 2 and 3.
Chapter 4 describes general activity information, history, physical features,
and biology. Chapters 5 through 8 trace the use of chemicals and hazardous
materials, from storage and transfer, through manufacturing and operations, to
waste processing and disposal. The later chapters provide detailed documenta-
tion to support the findings and conclusions in Chapter 2.



CHAPTER 2. SIGNIFICANT FINDINGS AND CONCLUSIONS

2.1 INTRODUCTION. This chapter s,_marizes the significant findings and con-

clusions made by the Initial Assessment Study (IAS) team concerning past dis-

posal sites and potential cont-_nation areas at Naval Weapons Center (NAVWPN-
CEN) China Lake. A total of 42 sites are identified and assessed in this IAS

report. The locations of these sites are shown in Figures 2-1 through 2-4.

Based on the evidence gathered in this study, fourteen (14) sites pose a poten-
tial threat to human health or the environment and therefore warrant confirma-

tion studies. None of the sites are judged to pose an immediate threat, but the

confirmation studies should be completed as soon as feasible to ensure potential

impacts at the 14 sites are minimized. The scope of the confirmation studies

and recommendations are discussed in Chapter 3, It is taco=mended that all

42 sites be annotated on NAVWPNCEN development maps so that future land .use

decisions can be regulated as appropriate.

This chapter begins with a s,_ry discussion of hydrogeology and migration

potential and potential contaminant receptors at NAVWPNC_N. Migration poten-

tial of pollutants is dependent on the physical characteristics of the site, the

soil conditions, and the surface water and ground water system in the vicinity

of the site. Following this discussion is a brief description of the disposal

sites 'which are being recommended for confirmation studies. Finally, the sites
not recommended for confirmation are described.

2.1.1 HydroKeoloK7 and Migration Potential. This section presents a s,--_ery

of the hydrogeologic conditions and migration potential at NAVWPNCEN China
Lake.

The NAVWPNCEN China Lake community and the City of Ridgecrest are located in the
Indian Wells Valley which serves as the drainage basin for the surrounding moun-

tains. The major storm water washes which run through Hidgecrest and then

through NAVWPNCEN originate in the E1 Paso Mountains to the southwest. Ridge-

crest Wash and E1 Paso Wash drain to the China Lake Playa north of the NAVWPNCEN

Chiue Lake community.

Ground water in Indian Wells Valley occurs in two aquifers, a deep aquifer,

which is the main water body, and a shallow aquifer. Recharge to these aquifers

is in the form of precipitation that falls within the drainage areas of Indian

Wells Valley, Rose Valley, and the Coso Basin. The Naval Weapons Center, Inyo-

kern and Ridgeorest obtain potable water from the deeper, main aquifer.

The shallow aquifer lies above the deeper confined aquifer in the area surround-

lng China Lake Plays. The permeability of the shallow aquifer is less than the

deep aquifer. However, ground water is being discharged from the shallow aqui-

fer to the atmosphere through evapotranspiration. At the same time, the water

from the deeper aquifer is migrating vertically upward to recharge the shallow

aquifer.
!

The ground water flow system at China Lake is complicated due to a number of

faults that act as barriers to ground water flow. The most important one at
NAV%;PNCEN is labeled the China Lake Barrier and is shown on Figure 2-2. It is

reported (Dutcher, et al., 1974) that the ground water iu the deep aquifer can-
not flow across this barrier. Flow in the deep aquifer north and east of the

2-1
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barrier is migrating towards the China Lake Plays; flow south of the barrier is

migrating toward· the major pumping centers at Ridgecre·t and at the Interme- m
dlate well field. These deep aquifer flow direction· and receptors are shown on

Figure 2-5.

Flow in the shallow aquifer i· toward the Plays north of the barrier. South of

the barrier there is no shallow aquifer due to lack of recharge from the deep

aquifer in this area. Man-made change· to the shallow ground water recharge

system may cause changes in these patterns. For example, recharge from the

wastewater evaporation pond·_ irrigation of the golf course, and leaky sewers

are causing local ground water mounds to occur. These mound· could rise high

enough to cause a southerly component of flow in the shallow aquifer north of

the barrier. In fect_ there is concern that these changes in flow in this aqui-

fer may cause shallow ground water to begin to flow across the barrier from
north to south.

In addition to pattern· of flow, the depth-to-water can affect the migr·tion of

contaminants. The depth to water at NAVWPNCEN varies widely from 2 to more than

200 feet. Thus, site specific analysis is needed for this parameter. The

potential rate of contaminant migration, if directly linked with ground water

flow, has been conservatively estimated (using worst case assumptions as dis-

cussed in Section 4.4.4.3) to be 0.27 feet per day or about 100 feet per year.

Recharge to the ground water body in the Mojave "B"/Randsburg Wash complex

occurs by direct infiltration of rain, subsurface flow from the adjoining areas_

and percolation of the infrequent runoff that occurs during flash floods from

the surrounding mountains. Panamint Valley in the north Hojave "B" Range is a

closed structural basin. Further description of this basin is given in Chap-

ter 4 (Section 4.4.5), but is omitted here because no hazardous waste sites were
identified in the area.

2.1.l Potential Contaminant Receptors. The potential contaminant receptors of

concern in the NAVWPNCEN area are: G-! and Lark seeps with the ditch connecting

them near and in the China Lake Plays; the public water supply well· south of

the China Lake Barrier; and two individual well· north of the China Lake Bar-

rier. These are shown on Figure 2-5. Of concern in the China Lake PIaya area is

the presence of the Mohave chub fish (Gila bicolor mohavenis), a federall 7-

listed endangered specie· that was transplanted to Lark seep in 1970 from Soda

Lake. The habitat for the chub is the G-1 and Lark seep· as well as the ditch

that connects these seep·. Contaminant mlgratlon to this habitat has the poten-
tial to threaten this species. Contaminants discharged to the south of or near

the China Lake Barrier would have the potential to enter the public dri=king

water supply which would pose a threat to b,_,-n health. In addition, there are

two wells, 7A and 22A, that are north of the Barrier that could be receptors of

contaminant migration from disposal sites identified in this study. A potential
threat to human health exists because these wells are or can be used for irriga-

tion and potable water.

Sale Wells Valley, on the other hand, does not have a potable or agricultural ·

water source. Ground water flow eventually moves toward Searles Lake which is a

highly saline and is used as a mineral resource. No endangered species have

been identified that could be affected by Salt Wells Valley or Searles Lake con-

taminant migration.
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For gandsburg Wash, the LaS team identified no po:entlal receptors (i.e. potable

water sources or endangered species) which would be in the pathway of
contaminant migration from known disposal sites, i:

2.2 SIT_S RECO_NDED FOR CONFIRMATION STUDIES. Of the 42 disposal sites and

potentially contaminated areas identified at NAVWPNCEN China Lake, 14 are

reco_ended for confirmation studies. A brief description of each site is given

below. Chapter 8 provides a more detailed discussion of all disposal si:es.

2.2.1 Site 3_ 6:mi:age Field Leach Pond. From 1950 to 1981, sanitary and

industrial wastes from Armitage Field operations were collected in a sewer which

discharged to an Imhoff tank and then ingo an evaporation/leach pond (see Fig-

ure 2-3). The Imhoff tank was not effective at removing coutamirmnts. The

average flow to the pond was estimated :o be about 17,000 gallons per day (gpd).

Most of this volume was domestic sewage. About 500 gpd was veshweter containing

solvents such as trichloroethylene (TCZ), detergents, oil and i-reuses. Over

31 years it was estimated that about 20,000 gallons of these :ontaminants were

discharged to the leach pond. Contaminants from the leach pond have the poten-

tial to migrate to the ground water, which ia about 30 feet _slow the surface.

The ground water migration pathway is to the north-northeast toward the G-i seep
which is about 2 miles away. Migration tlme (depending on gradients, hydraulic
conductivlties, and porosity) should range between 50 and 10C _esrs. A con-
fi:ma:ion study is reco-tmended for this site because of the potential threat to

_%_ _rchmve_ntlu_n _ne_G;l seep.

2.2.2 Site 7t Mi:halson Lab Drainage Ditches. From I_4' t_ i_I, chemical

wastewaters up to 70,000 gallons per day were discharged ira _;:%slsoo Lab to

two open ditches. These ditches ran northeasterly toward the ."h_.naLake Plays.

The western da:ch was up to 3 miles long and emptied into s. area lust north of

the sewage wastewaCer ponds. The ditches served plating/etc,.ed B_opa. photog-
raphy shops, and various chemical research labs. Waatewaters c_ta_oed acids,
heavy metals, cyanides, and solvents such as TCE. Cootam_nsets d;,=nsrled near
the laboratory are in an area _nere ground water mounding ma, :s_se tko shallow

aquifer to flow towards the south and thus in the dlrectioe o_ _lls used for
the public water supply. Contaminants discharged at the nor:nero end of the

ditches will migrate :o the north towards the seeps which aupoor: :Se Mohave
chub. Therefore, a confirmation study ia reco_ended for this s_te.

2.2.3 Site 12 T SNORT Road Landfill. From 1952 to 1979, sol:d waste from some
NAVWPNCZN activities was disposed of in a landfill disposal site located on .!
SNORT Track Road (see Figure 2-3). About 100 tons a year of Group ] type

wastes, such as tree trimmings, construction debris, barrels, plastics and
rags, were deposited. In addition, some hazardous wastes iocluding T r'_, waste
oils, unspecified chemicals and PCBs yore disposed of in the landfill. Tolu_es

could not be determined. The site contaminants have the po:formal to migrate Co
the ground wa:er and in the direction of the public water wells fo Ridge:rest.

Therefore_ a confirmation study is recommended.

2.2.4 Site 13_ Oily Waste Disposal Area. From 1965 to 1980 waste oils, some m
solvents such as TCI!i, and greases were disposed of in two, uollned trenches

located just south of the sewage treatment plant evaporation ponds (see Fig-
ure 2-3). Approximately I0,000 gallons of oily wastes yore disposed of over the
15-year period. Ground water migration from this site has historically been to
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the north toward China Lake Playa and the G-1 seep, Lark seep, and the connect-
ing ditch. However, because of the recharge from the adjacent evaporation
ponds, the ground water flow may have shifted to the south. The distance to the

seep area or to the water supply _ells is less than 2 miles. Therefore, the

potential exists for either the Mohave chub habitat or the public drinking water

supply to be affected. A confirmation study is recommended.

2.2.5 Site 14 t E_ Range Septic System. From 1950 to 1981, the Anti-Radiation

and Thompson Laboratory Buildings in the ER Range discharged industrial and san-

itary wastes to five septic tanks. In 1981 the leach field for the septic sys-
tem failed dictating the abandor_ment of the tanks. On the average 11,330 gal-

lons per day of wastewater was discharged. This includes sanitary, cooling

tower, and etching waste. Thirty gallons per day were etching wastewater. Over

31 years nearly 0.25 million gallons of etching wastewater was discharged.

Depth to ground water is 10 feet and the contaminant migration flow may be

towards the G~i seep, which is less than 1 mile away. Therefore, a confirmation

study for the site is recommended.

2.2.6 Slte 157 R Range Septic System. From 1950 to 1980. industrial and san-

itary wastes from the R Bange Earth and Planetary Science Labs was discharged to

five septic tanks apparently connected to one leach field. The average flow was
'9530 gallons per day. Sixty gallons per day were solvent sad photo lab contam-
inated wastewater. About 0.5 million gallons of this wastewater was discharged

over 30 years. Flow from the site is to the north towards the ditch connecting
the G-I and Lark seeps which ia less than 0.5 miles ava 7. A :onfirmation study
is recommended for this site.

2.2.7 Site 16 T G-i Range Septic System. Sanitary and photo lab wastewater from

G-1 Range Buildings were discharged to 12 septic tanks. About 39 gallons per

day was photo lab wastewater. Therefore, about 0.25 mzllt_e _mllone of contam-

I inated wastewater was discharged. The system was abandoned _n 198C after being
' in use since 1950. Migration is towards the G-1 seep w%_:h _s less than 1 mile

away. An estimated travel time is 10 years. A confirmattoe study is recom-
mended.

2.2.8 Site 177 G-2 Range Septic System. Sanitary wastes, eaplasive residue

washwater and photo lab chemical wastes from the EOD guild_ogs ;n the G-2 Range
were discharged to 3 septic tanks beginnio s around 1950. The system wes aban-

doned in 1981. About 0.75 million gallons of wastewster con:am;hated by photo

lab effluent and explosive residues of unknown type were dis_harge_ over these

years. The waste streams are expected to be contaminated wi:h _etals (OESO,

198_). Migration is to the north towards the G-I seep less than I mile away.

The Lark seep is less than 1/2 mile to the south. A confir'_atioc study is
rec om_ended.

2.2.9 Site 22_ Pilot Plant Road Landf£11. From 19AA to 1965. domestic waste

from Navy family housin$ and some industrial/hazardous waste from the public

works compound was disposed of in 12 large trenches north of Pilot Plant Road
(see Figure 2-3). These wastes included oil and solvents, pesticides, paints,

] and thinners. Volumes could not be determined. The contaminants have the

potential to migrate in the ground water to the main aquifer and toward the
water supply wells less than 3 miles away. Therefore, a confirmation study is
recommended.
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2.2.10 Site 27 t NAF Disposal Site. From 1945 to 1978, solld and liquid wastes
generated by Armitage Naval Air Field (NAF) operations were disposed of in two
or three trenches located west of the north end of the runways (see Figure 2-3).
Wests materials included paints, solvents (TCK), oils and grease, and Group-3
_ype wastes such as wood, concrete, glass, and rags. The migration pathway is
toward China Lake Plays but not towards the seeps. However, there is a well
(YA) lass than 0.5 miles southeast that could draw contamination towards it if

pumped extensively in the future. Therefore, a confirmation study is recom-
mended for the site.

2.2.11 Site 291C-1 East Disposal Area. From1950 to 1979, inert range wastes,
and reportedly live ordnance and chlordane were buried in a 3-trench disposal
site east of C-i Range Tower (see Figure 2-2). An estimated 17,000 gallons of
chlordane, of the same type as that found in Site 23, were buried here in
unopened containers. A water well (I/A) used for irrigation and potable water
is located 0.25 miles away that could draw the chlordane towards it and cause
contamination. A confirmation study is reco_ended to verify the presence of
chlordane and to determine the migration potential of this contaminant.

2.2.12 Site 31_ Public Works Pesticide Rinse Area. From 1945 to 1980, pesti-
cide rinse water of various concentrations was spilled onto the soil in an area
behind the public works compound (see Figure 2-3). Pesticides included Malath-
ion, DDT, Chlordane, Diazanone, and Vapoma among other non-agricultural types.
An estimated 2000 gallons of this rinse water were spilled each year. If 1 per-
cent was pesticide then over 35 years it is estimated that 700 gallons of pesti-
cide may have been discharged. The site is located over the main aquifer and is
within 1.5 miles of the public water wells. The ground water migration poten-
tial is in the direction of these wells. Therefore, a confirmation study for
this site is recommended.

2.2.13 Site 32 T Golf Course Pesticide Rinse Area. From the mid 1960's until
1980, pesticide rinsing also took place at a location on the golf course (see
Figure 2-3). An estimated 150 gallons of pesticide was spilled over 15 years.
The direction of ground water at this site could be either north towards the G-1
and Lark seeps (2-3 miles) or south to the public water wells (3-4 miles). A
confirmation study is rec_ended to determine the migration direction and
presence of contamination.

2.2.14 Site 34? Laurltsen Road Landfill. From 1944 to 1955, solid wastes and
liquid hazardous wastes were disposed of in several trenches located just north
of Lauritsen Road (see Figure 2-3). The wastes include Group-3 type materials,
and solvents, pesticides, lab chemicals and oils. Volumes and specific chem-
icals could not be determined. Because of the site location relative to the

ground water barrier the contaminant migration could either be north _oward the
G-1 seep or to the south toward the water supply wells. I confirmation study is
recvml-ended for verifying the direction of ground water flow and determining if
=ontaminants are present in the flow.

2.3 NON-CONFIRMATION STUDY SITES. Of the 42 disposal sites identified,
28 sites do not need confirmation studies. These sites are described below.

2.3.1 Site 1, Armitage Field Dry. Wells. From 1945 to 1982, substandard JP-4
and JP-5 fuels were disposed of in_o 6 dry wells at the fuel farm. An estimated
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1,000,000 gallons of fuel were discharged to the wells over the 37 year period.

Previous hydrogeologic studies (Ertec, 1982; Leedshill, 1983) conm_issloned by

NAV_NCEN confirmed ground water contamination. Funding has been authorized

for a remedial action program which is currently being planned. Therefore, no

further action under the NACIP program is warranted for this site.

2.3.2 Site 27 Aircraft Weshdown Drainage Ditches. From 1945 to 1982, aircraft
washwater containing oils and TCE were disposed of in two unlined-open ditches

(see Figure 2-3). Previous well borings in the ditches have confirmed the pres-

ence of fuel end TC_ contaminants in the ground water (Leedshill-Herkenhoff,

1983). This site is included in the remedial action plan being carried out for

site I and therefore no further action under the NACIP program is necessary.

2.3.3 S_te 4, Beryllium Contam/nated Equipment.Disposal Area. In the early

1960s, beryllium-contaminated equipment from the Salt Wells Lab area was burned

and buried in an area 5-6 miles northeast of the labs (see Figure 2-3). An

estimated 900 cubic yards of scrap equipment and materials were buried. The

amount of beryllium residue remaining after the burn could not be determined in

this study. Noting that beryllium is highly adsorbed in the soil and that the

water table is more than 100 feet deep, the migration potential of beryllium

a residue is very minimal. Ground water migration is in the direction of Salt

Wells Valley. There are no sensitive receptors or potable water sources in Salt

Wells Valley. No confirmation study is needed for this site.

2.3.4 Site 5_ Burro CanTon. From 1968 to 1979, hazardous chemicals were
brought to Burro Canyon (see Figure 2-2) and burned with PEP materials. Burro

Canyon was cor_-only used to burn PEP materials such as TNT, compound B, and

vinyl compounds. The site continues to be used for disposal of PEP materials

but other hazardous chemicals are no longer brought to the site. Depth Co bed-

i rock is 300 feet and the water table is below the bedrock interface. Migrationpotential of cont-_{nant residue would befrom surface flooding with transport

toward China Lake Plays. However, infrequent floodlng of the site would result

in very low concentrations of contaminantad water, and flood waters reaching the

Plays would have a very low potential of contaminating the local ground water

system or the seeps. Therefore, no confirnetion studies are recommended for
this site.

2.3.5 Site 67 T-Ranze Disposal Area. The T-Range disposal area is currently in
operation_ however, prior to 1975 hazardous PEP materials from Salt Wells Lab
were burned in this area and buried in nine slit trenches. Ground water is more

than 100 feet below surface and migration is towards Salt Wells Valle 7. The

potential migration of residue contaminants is highly unlikely; however, if

contaminants were to reach the Salt Wells Valley ground water system, flow would

continue to Searles Lake. Attenuation through adsorption and dilution would be

high. Thus, migration would not pose a threat to human health or the environ-

ment. Therefore, a confirmation study is not recommended.

2.3.6 Site 8: Salt Wells Drainage Channels. From 1946 to 1981, chemical wastes

]W and explosive materiel washwaters (containing --,_onium perchlorate, TNT, iso-

oyanates) were discharged from Salt Wells Labs to open unlined drainage chan-
nels. Lined ponds were installed in 1981. Depth to ground water is about

150 feet. Migration potential co this water zone is low and the direction of

flow is toward Salt Wells Valley. Therefore, the contaminant migration poses no
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threat to human health or the environment. No further action is recon_ended for

this site.

I

2.3.7 Site 97 Salt Wells Asbestos Trenches. From 1979 to 1981, 300 cubic yards
of asbestos was buried in three trenches north of Salt Wells Lab area (see Fig-

ure 2-3). Asbestos does not migrate in the soll and therefore would not reach
$round water, which is 150 feet below the surface. A confirmation study is nsc
recommended for Chis site.

2.t.8 Site 107 Salt Wells Disposal Trenches. From 1960 Co 1980, all solid
wastes and some liquid hazardous wastes from Salt Wells and China Lake Propul-
sion Labs were disposed of in 10 trenches. Wastes included construction debris,
TCE, and liquid chemicals. As is the case with all Salt Wells sites, the migra-
tion potential of contaminants ia Coward Salt Wells Valley and possibly on to
Searles Lake. Therefore, no confirmation study is needed.

2.3.9 Site 11_ China Lake Propulsion Lab Evaporation Ponds. WastewaCer con-
taminants containinl RDX, AP, and some alumlnummecal filings were reported to
be discharged from cwo CLPL buildings to Cwo unlined evaporation ponds (Dodohara
and Davis, 1979). This operation may have occurred from 1946 until 1981 when
the ponds were replaced by new, clay-lined ponds. Due to the long distances to
a potential receptor, the depth Co ground water, and the high potential of
a=tenuatlon from adsorption, dilution, and dispersion of these chemicals, no
confirmation study is recommended.

2.3.10 Site 18 v China Lake Propulsion Laborator 1, Leach Fields. From 1950 to
1981, westewater contaminated with phosphates, sodium sulfide, RI)X, TNT, TCE,
Kreases, and photo lab chemicals from the CLPL buildings was discharged to three
septic tanks with three different leach fields. In 1981 one-leach field was
abandoned and _o were rehabilitated. The depth to water is 100-300 feet, and
the nearest water supply wells are 5-6 mUles away. Contaminant migration will
be attenuated by adsorption and dilution over the long distances and depths.
Therefore, no confirmation study i_ recommended.

2.3.11 Site 197 Baker Range Waste Trenches. From 1944 Co 1983, inert range
wastes from Baker Range were disposed of in one trench (450 x 25 x 10 feet) (see
Figure 2-2). The wastes consisted of range target debris, wood, scrap metal,
concrete and electronic parts. No ordnance or hazardous wastes were included in
this disposal. Ground water is more than 50 feet deep and flows toward China
Lake Playa. Due to the inert nature of materials us confirmation study is
reco_nended.

2.3.12 Site 20? Division 36 Ordnance Waste Area. From 1960 to 1979 range and
inert ordnance wastes, such aa target materials and bomb casings, were disposed
of in two slit trenches in the Division 36 area (see Figure 2-2). Volume is
estimated aC 600 cubic yards. The wastes are inert and coutain us hazardous
contaminants. Therefore, a confirmation study is not recommended.

2.3.13 Site 21 t CT-_ Disposal Area. From1956 to 1979, special weapons testing
wastes from CT Ranges were disposed of in a large ditch (200 x 50 x 10 feet)
adjacent to CT Access Road (see Figure 2-2). Wastes included PEP materials,
depleted uranium, radium dials, solvents, oils_ and construction debris. About
2000 cubic yards were disposed. Ground water is at a depth of 100 feet or more.
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Migration is towards Salt Wells Valley. Migration po,ds,iai does not pose a
threat to human health or to the environment. Therefore confirmation studies

are not recommended.

2.3.14 Site 23? K-2 South Disposal Area. Between 1950 and 1981, range wastes
from K-2 Range were disposed of in _wo slit trenches (see Figure 2-2). The

was=es included construction and range demolition debris, bomb casings, con-

crete, and wood. Reportedly, about 17,000 gallons of chlordane, which is now a

federally banned pesticide, were also buried. The chlordane was in unopened
1- and 5-gallon metal cans when buried. Migration potential is towards China

Lake Plays but contamination cannot reach the seeps or public water supply.
Therefore, no receptor has been identified and thus no confirmation study is
recv_anded.

2.3.15 Site 24_ K-2 North Disposal A_ea. Between 1950 and 1981 inert range
wastes, such as target debris and bomb casings, were disposed of in two slit
trenches located in the northern K-2 Range (see Figure 2~2). Volume was about

500 cubic yards. The wastes are inert and, therefore, confirmation studies are
not racc._.ended.

2.3.16 Site 25_ G-2 Rante Disposal Area. From 1944 to 1958 inert range wastes,
such as concrete, wood, metal, and bomb casings, were buried in 3 slit trenches

located in the G-2 Range (see Figure 2-2). Volume was about 600 cubic yards.
No waste migration potential exists and therefore a confirmation study is not
recommended for this site.

2.3.17 Site 267 G Range Ordnance Waste Area. From 1950 to 1979 inert range

wastes, including target debris and bomb casings, were buried in _wo slit

trenches located on the north end of G Range (see Figure 2-2). Volume was about

500 cubic yards. As the wastes are inert no confirmation study is rec_ended.
I
I 2.3.18 Site 28 T Old DPDO Storage Yard. From 1965 to 1970, a Defense Property

Disposal Office (DPDO) was located on Iwo Jima Road (see Figure 2-3). This
site, reportedly, was used to store transformers containing PC_s. However, no

evidence was found to substantiate PCB spills. No other potential contaminants
were identified for this site. Therefore, no confirmation study is recomended.

2.3.19 Site 30_ C-1 Range West Disposal Area. From 1950 to 1979, inert range
waste end reportedly some live ordnance was buried in Cwo slit trenches located
west of C-1 Range Tower (see Figure 2-2). Access to this area is properly reg-

ulated. No contamination capable of migration has been identified. Therefore,
a confirmation study ia not rec_ended.

2.3.20 Site 337 Michelson Lab Dr 7 Wells. From 1950 to the 1970s, there were
four unlined dry wells at Michelson Lab. The wells, which have been either
closed or filled in, were located between the east wings of Building 00005 (see

Figure 2-3). The wells were connected to drains in the floors of auxiliary

power rooms where large batteries were kept. These batteries were sometimes
drained or they leaked onto the floor and thus into the drains and dry wells.

The rooms and drains were designed for that use only. Research did not reveal
an indication that these veils were used for any other purpose or other chemi-

cals. The volume of acid is reported to be less than 10 gallons per year and the
contamination potential from sulfuric acid is minimal as it does not migrate
through soil very well. i confirmation study is not recommended for the site.
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2.3.11 Site 35 T SNORT Track Accident. In 1961, a projectile containing about

& pounds of beryllium accidently exploded in the gun barrel of artillery test
equipment. The site is located alongside the sNoRT Tract about 3000 feet from
the south end (see Figure 2-2). The berylliumcontamlnated equipment was buried
at that site. Ground water is located at a depth of lO0 feet. The potential for

contaminant migration is low and, tbereforet a confirmation study is not recom-
mended.

2.3.22 Site 36? SNORT Track Storage Sheds. From 1956 to 1962 hazardous chem-
icals were stored and occassionally spilled at storage sheds located near the
south and of the SNORT Track. Chemicals included nitric acid, unsy,_etrical

dimethyl hydrazene, and analine. The volume of all spills was reported to be
less than 300 gallons_ much of which either evaporated or was adsorbed in the
surface soils. Ground water is at a depth of i00 feet and the potential for
contaminant migration is low. Therefore, no confirmation study is rec_ended
for this site.

2.3.23 Site 371 Golf Course Landfill. From 1915 to 1965, general refuse and
construction/demolition debris were disposed of in a landfill adjacent to the
NAFWPNCEN golf course. About 1200 cubic yards were disposed. The wastes pose
no potential coutemlnatlon problem and therefore a confirmation study is not
recommended.

2.3.2a Site 38? Cactus Flat Disposal Trenches. From 1968 to 1979, solid wastes
including wood, concrete, cans, and metal casings, were disposed of in several
trenches located in the Cactus Flat area. No hazardous wastes have been iden-
tified and therefore a confirmation study is not recor_ended.

2.3.25 Site 39_ CGEH-1 Geothermal Waste. In the 1970s, geothermal drilling

muds and oll wastes were disposed of in an open pit in the Coso Range (see Fig-
ute 2-1). The slte was properly closed in 1979. Ground water either does not
occur in this area or is very deep. It has been determined that contamination
migration would not reach ground water in any detectable amounts. Therefore no
confirmation study is recommended.

2.3.26 Site 40? Randsbur K Wash #1. From 1950 to 1975, inert ordnance and range
wastes were disposed of in three trenches located ac Randsburg Wash (see Fig-
ure 2-4}. Since the wastes contain no hazardous contaminants, migration poten-
tial is not a concern. No confirmation study is recommended.

I
2.3.27 Site 411 Randsbur_ Wash _2. From 1950 co 1980, general Group 3-type
wastes, electronic equipment, solvents, oils and paints were disposed of in two
trenches located northeast of the Randsburg Wash administration area (see Fig-
ure 2-4). Approximately 4000-6000 total gallons of motor oil, kerosene, TURCO,
and acetone were disposed at thls site. The waste pile was regularly burned
before being buried. Depth to ground water is 250 feet. It is highly unlikely
that waste contaminants would reach the ground water due to the burning process
and soil attenuation. Furthermore, the :ransmissivlty is very low making con-
imminent transport extremely slow. While water wells exist 1-2 miles southeast
of the site the ground water gradient appears to slope to the northwest. There-
fore, no confimation study is recommended.
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2.3.28 Site 42 T RandsburK Wash _3. In the 1970s, about 30 partially full,

55-gallon drumS of mixed fuels were burned and partiallyburied in a pit east of
the Randsburg Wash aMm_nistration area (see Figure 2-4). It is assumed that
most of the fuel was burned and there is no visible evidence of fuel residue in

the soil at this site. Ground water is at a depth of 250 feet and contaminant

migration to this level is not probable. Therefore, no confirmation study is
recu_..ended for this site.

)
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CHAFFER 3. RECOMMENDATIONS

3.1 INTRODUCTION. This chapter presents recommendations for the 42 disposal

and spill sites identified at NAVWPNCEN China Lake. Fourteen sites pose a

potential threat to human health or the environment and are recommended for con-

firmation studies. The Confirmation Study Ranking System (CSP_) is used to sys-

tematically evaluate the severity of potential problems at these sites. Two

sites are recommended for no further action under the NACIP program due to the

fact that confirmation type studies have already occurred and remedial action is

being implemented. The remaining Z6 sites are rec_,u_ended for no further action

because they pose no threat to human health or the environment. However, ic is

recommended that all sites be annotated on NAVWPNCEN development maps for future

consideratiou in land development decisions. Table 3-1S,lmarizes these recom-
mendations.

The sampling recommendations discussed in this chapter are designed to first

verify the presence of contamination. Ground water samples from monitoring

walls, for example, are generally recommended to be collected quarterly for a

period of 1 year. Depending on results of the first year verification, a

further characterization of the extent of the contamination at the sites may be

required. Design of the characterization study would depend on results from the
verification work.

3.2 CONFIRMATION STUDIES. The IAS team concluded that confirmation studies

are appropriate and warranted for 14 sites. _ae results of the CS,R_ and a sum-

mary of the recommended actions for these sites are provided in Table 3-2. The

sites have been recc,maended primarily because of the potential to contaminate

the public water supply or adversely affect an endangered fish species (Mohave

chub) located in the area of the seeps in or near China Lake Plays. Tables 3-3
and 3-4 define the acronyms and methods used in Table 3-2 and in the site re=om _

mendations discussed in the rest of this chapter. For some sites the exact
direction of ground water movement is not known. Therefore the direction has

been approximated using the best available information and the monitoring wells

have been located appropriately. These wells will be used to verif_ con=amine _

=ion and ground water flow directions. After interpreting data from these

wells, it may be determined that further characterization of the ground water

flow system is necessar 7. At that time additional studies may be recommended.

3.2.1 Site 3 T Armitage Field Leach Pond.

Type of Samples: Ground water
Soil

Number of ground water 4 wells approximately 30 feet deep, 20-foot cas-
monitoring wells: ing/10-foot screen

Number of soil samples: 10 soil samples in abandoned pond

}
Frequency of Sampling: Water: quarterly for 1 year

Soils: once
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Table 3-1
m

S,_..=ry of Site Recommendations

Site
Number Site Name Rec_ _,._endations

50-1 Armitage Field Dry Wells No further action under
NACIF prosram. Hemedial
action being planned.

60-2 Aircraft Washdown Drainage Ditches No further action under
NACIP program. Remedial
action being planned.

60-3 irmitage Field Leach Pond Confirmation

60-i Beryllium Contaminated Equipment No further action
Disposal Area

60-5 Burro Canyon No further action

60-6 T-Range Disposal Area No further action

60-7 Michelson Laboratory Drainage Ditches Confirmation

60-8 Salt Wells Drainage Channels No further action

60-9 Salt Wells Asbestos Trenches No further action a

60-10 Salt Wells Disposal Trenches No further action

60-11 China Lake Propulsion Lab Evaporation No further action
Ponds

60-12 SNORT Road Landfill Confirmation

60-13 Oily Waste Disposal Area Confirmation

60-14 ER Range Septic System Confirmation

60-15 R-Range Leach Field Confirmation

60-16 G-1 Range Septic System Confirmation

60-17 6-2 Range Septic System Confirmation

60-18 China Lake Propulsion Lab Leach Fields No further action

60-19 Baker Range Waste Trenches No further action

60-20 Division 36 Ordnance Waste Area No further action
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Table 3-1

S,_ry of Site Recommendations (Continued)

Sits

Number Site Name Reco_m_enda_ions

60-21 CT-4 Disposal Area No further action

60-22 Pilot Plant Road Landfill Confirmation

60-23 K-2 South Disposal Area No further action

60-24 K-2 North Disposal Area No further action

60-25 G-2 Range Disposal Area No further action

60-26 G-Range Ordnance Waste Area No further action

60-27 NAF Disposal Area Confirmation

60-28 Old DPDO Storage Area No further ac=ion

60-29 C-1 East Disposal Area Confirmation "

60-30 C-1 Range West Disposal Area No further action

60-31 Public Works Pesticide Rinse Area Confirmation

60-32 Golf Course Pesticide Rinse Area Confirmation

60-33 Michelson Laboratory Dry Wells No further action

60-34 Lauritsen Road Disposal Area Confirmation

60-35 SNORT Track Accident No further action

60-36 SNORT Storage Sheds No further action

60-37 Golf Course Landfill No further action

60-38 Cactus Flat Disposal Trenches No further action

60-39 CGEH-1 Geothermal Waste No further action

60-40 Randsburg Wash _I No further sctioo

60-41 Randsburg Wash _2 No further action

50-42 Randsburg Wash _3 No further action

I
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Table _-2

5_mlmmcyof (_omfJrmicl_ 9Judy 81te'J lecolmndlttiOnl

fflLe CSIttl Number Wirlt Year Suqplin i
#_er Site Name 6cGce of Welll aa_lilill Y[e_L_eR_y fariMc_rl to ba &nilyz_d*

&O_ ArwiLii_ field t.emch 8 4 16 Jround water Wltecs quacterly Walers PT_OD EPJt 601, &02, 624, &2_
Poll_ I0 aoil Soill oncu So_ls PICWQ, EPA 3550, B270 imPJ 82/*0

60-1 Hicli_tlon Lib Dr&lnile 9 4 I& Irou_ water #itlr: quarterly pl(2t_, merall in If_ m copper, nickel,
Ditcllel 26 eoll Soil: oace El& 601 and 602

60-12 f_Hott'r #old I.a_lfil! B 4 I& /rouiKI v&ter Qulrtarly f!C4_l), I_PA6Oil 602, and pCB

6Q-IJ Oily Wawt_ Dfepoe_! 6 & I& Iro_l rater Waterl quarterly #arer_ o_1, PIGWQ
Area _ aa_! S_ill on¢_ Bolll oil

60-14 _lt ftallit_ Ilept_c Syl_m _ 4 16 Bro_lw_l ua_er Witdrl q_ar_erly _ll_J0, lpGk_t) _fJt &O! &_l 602
$ ioil _il_ once

60-1_ it #_l_i_ Leach ffitld 3 4 16 ir_und #a_i_ Water_ quartecly ffl(2W0_ lIPA 601 _ 602
S aol! Sol!: once

t_
I

4_ 60-1& (_1 llnle _4pric Sylrem $ 4 16 8rou_l wi_er #aterl q_ar_erly P!(JWQ, ailver_ chromium
2 coil _oJll once

&O*17 G2 ItalIJtO 9ap_lc Syltem 3 4 16 Iround water #a_lrt quarterly PId_WQ, mersIs tn I_DWS, I_PJt &OJ, mm_J
_1 eoil Soi_ once a_KI 602

60-22 filut t'lal_ Ito4d I._l- lO 4 I& irouod va_er 0u4rrerly PI(;I_Q, EPA 601, &02, 608, 624, 625 I_
tlJ! letal_ in IPD_

b0_27 #&¥ JOiepuea! &re4 3 _ 16 Iround wa_4r Oo_rErerly P!(TJQ, mrala in Ifl)t_ EPA &24 and
625

&0_29 C-I i_l_ Dlepolll Ar_l B2 4 16 Bround rater quarterly (_hlordene, EPA 6011 602, 608, 624 a_

60-)1 Public WorkJ f_CIc_de 10 O I0 eoil _oilz o_¢e f_aticidee (EPA &OA)
It itldo Al_a

60-_ (J_lf C_lr_ Puttcld_ 5 Q lO e_i! _tollt once IPlecfcide_ (l_p& 608)
# ill_e Ar_a

_O_4 La_ri_d_ Iold _ & 16 Ilroond wa_er 0uarterly fl_q, EPA 6OI, 602, 608, 62/_, 62_,
Dlmpo_41 A_ca _etlll in IPDkl9

ll_ I -- I:. q -



Table 3-3

Acronyms Used for Parameters to be Analyzed

Acronym Name Compounds

IPDWS Interim Primary Drinking Water Enderin, Lindane, Methoxychlor,
Standards Toxaphine, 2,4 Dinitrotoluene,

2,4,5 Trichlorophenoxy, Radium,

gross alpha and beta, Arsenic,
Barium, Cadmium, Chromium,

Flourine, Lead, Mercury, Ni-
trate, Selenium, Silver

PIGWQ Parmeters Used as Indicators of pH, Specific Conductance, Total
Ground Water Quality Organic Carbon, Total Organic

Halogen

Table 3-4

EPA Methods De£1ned*

Method Number Parameters Tested

624 GC/MS Volatile Screen for Water

625 GC/MS Semi-Volatile Screen for Water

3550, 8270 GC/MS Semi-Volatile Screen for Soils

8210 GC/HS Volatile Screen for Soils

608 Pesticides

602 Aromatic Solvents

601 ltalogenated Solvents

*EPA Publication SW-846, 2nd edition.
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Number of Samples: 16 water

10 soil

Testing Parameters:* Water: PIGWQ, EPA 601, 602, 624, 625, water
levels

Soil: PIGWQ, EPA methods 3550, 8270 and 8240

Remarks: A total of four wells, three down gradient and one
upgradient of the pond should be installed with a

the interval from about 20 to 30 feet below land

surface. Soil samples should be taken from
0-2 feet in the pond area and composited for
analysis. Suggested well locations are shown on
Figure 3-1.

*See Table 3.3 for acronym definition.

3.2.2 Site 71 Michelson Lab Drainage Ditches.

Type of Samples: Ground water
Soil

Number of ground water Four wells, 25 feet deep, screen l0 feet, casing
monitoring wells: 15 feet.

Number of soil samples: 5 samples per well and 6 so. l s_les from the
ditches.

Frequency of Sampling: Water: quarterly for I :ear
Soil: once

Number of Samples: 16 ground water
26 soil

Testing Parameters: PIGI_Q, metals in _PDWS, toper. _tckel, EPA 601
and 602, water levels in wells

!
Remarks: Four wells, three along the west ditch end one in

the east ditch are reco_s_ended. Soil samples

should be taken every 5 feet and analyzed. The
wells should be screened from 15 to 25 feet below

land surface. In addition, six surface soll sam-

pies from the ditches should also be taken and
analyzed. Detection limits should be based on
regulatory criteria. The suggested locations for
the wells and soil samples are shown on Figure
3-2.
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3.2.3 Site 12 t SNORT Road Landfill.

Type of Samples: Ground water

N,_her of ground water Four wells about 120 feet deep (100 to water and

monitoring wells: 20 feet of screen)

Frequency of Sampling: Quarterly for 1 year

N.mher of Samples: 16

Testing Parameters: PIGWQ, EPA 601, 602, PCB, water levels

Remarks: A total of four wells, three down gradient and one

upgradlent of the site should be installed. Wells
should be screened from about 100-120 feet below

land surface. Figure 3-3 depicts suggested well
locations.

3.2.4 Site 13 T Oily Waste Disposal Area.

Type of Samples: Ground water
Soil

Number of ground water 4 wells 30 feet deep with screen from 20 to

monitoring wells: 30 feet

Number of soil samples: 1 boring in trench with samples at 10, 15, and
20 feet

Frequency of Sampling: Ground water: quarterly for 1 year
Soil: once

Number of Samples: Ground water: 16
Soil: 3

Testing Parameters: Soil: Oil
Ground water: Oil, PIGWQ, water levels

Remarks: Soll samples should be taken in disposal area from

a single borin E at 3 levels. Four wells, three

downgradient and one upgradlent of the disposal

site should be installed with hollow stem auger.

The direction of ground water movement will be

studied as part of the verification pro,ram. Fig-

ure 3-4 shows the recommended approach using the

best estimate that grouud water is moving north.

3.2.5 Site ItT ER Range Septic System.

%
Type of Samples: Ground water
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N_aber of ground water Four wells 20 fooc deep; 10 feet of casing and
nonicoring veils: lO feet of screen

Frequency of Sampling: Water' quarterly for 1 year
!

Humber of Samples: 16 ground ulcer

Testing Parmters: PIG_Q, IPD_, EPA 601 and 602, water levels

Remarks: A total of four wells, three downgradlent end one
upgridient of the leach fields should be ins-
tilled. Wells should be screened from 10 to

20 feet. Figure 3-5 shc_s recc---=nded well loci-
Clone for Site 14. The exact location of the
leach field could not be deters/ned from available

data. Therefore, well locations are preliminary
unCll the geometry of _he site can be decerm{ned
end the locations finalized.

3.2.6 Site 15, R Rinse Leach Field.

Type of Samples: Ground water

Number of ground water 4 wells, 20 feet deep; screen i0 feet, casing
mouitorln 8 wells' 10 feet

Frequency of Sampling: Water: quarterly for 1 year

Number of Samples: 16 ground water

Testing Parameters: FIGWQ, EPA 601 and 602, water levels

!
Remarks: A total of four yells, three downgradlent and one

upgradient of the leach field should be installed:
wells should he screened frc_ about 10 to 20 feet

below land surface. Suggested well locations are
shown on Figure 3-6. The exact location of the
leach field could not be determined from available

data. Therefore, well locations ere preliminary
tmcil the _ometr 7 of the site can be determined
and the locations finalized.

3.l.7 Site 1S_ G-l Ran,_e Septic System.

Type of Samples: Ground water

N.--her of _round water & wells, 20 feet deep; screen 10 feet cas£ng
monitoring veils: 10 feet

Frequency of Sampling: Water: quarterly for I year j

N,,_her of Samples: 16 ground water

3-12
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Testing Parameters: PIGWQ, silver, chromium, water levels

Remarks: A total of four wells, three downgradlent and one

upgradlent of the leach field should be installed:
wells should be screened from about 10 to 20 feet

below land surface. Figure 3-7 depicts well sam-

pling locations. The actual boundary of the leach
field should be located before final selection is

made.

3.2.8 Site 17_ G-2 Range Septic System.

Type of Samples: Ground water

Number of ground water 4 wells, 20 feet deep; screen 10 feet, casing
monitoring wells: i0 feet

Frequency of Sampling: Water: quarterly for 1 year

Number of Samples: 16 ground water

Testing Parameters: PIGWQ, metals in IPDWS, EPA 601 and 602, water
levels

Remarks: A total of four wells, three downgradient and one

upgradlent of the leach field should be installed.
Wells should be screened from about 10 to 20 feet

below land surface. Suggested well sampling lnca-

tions are shown on Figure 3-8. These are based on

incomplete data. Final selection of locations

should be made after the boundary of the leach
field is better defined.

3.2.9 Site 221 Pilot Plant Road Landfill.

Type of Samples: Ground water

Number of ground water 4 wells (total depth 110 feet)

monitoring wells:

Frequency of Sampling: Quarterly for 1 year

Number of Samples: 16 samples

Testing Parameters: PIGWQ, EPA 608, 601, 602, 624, and 625, metals in

IPDWS, water levels

Remarks: This site is on the edge of where the confining

layer separates the shallow and main aquifer. It

appears that any contaminants leaching from the

landfill may enter the main aquifer. If this oc-

curs, the contaminants may migrate with the ground

water tOwards the Ridgecrest well field. The
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depth to water in this area has been estimated to
be 90 feet. In this arid environmen% this thick-
ness of unsaturated heterogeneous material may
adsorb many of the contaminants. However, due to
the well field proximity of 3 miles ic is recom-
mended that 4 wells be completed for monitoring.
Three downgradient and one upgradient well should
be sufficient. The screen should be about 20 feet

long and be submerged below the water cable by
1_ feet.

With these wells it may be possible to determine
changes in ground water flow and ground water
quality. In addition, the local configuration of
the water Cable for this area can be verified.

Further characterization studies may still be
necessary after well completion. Figure 3-9 pro-
vides locations for the suggested monitoring
walls.

3.2.10 Site 27 T NAF Disposal Area.

Type of Samples: Ground water

Number of ground water 4 wells (approximately 35 feet deep; casing to
monitoring wells: 25 feet and screen from 25 to 35 feet)

Frequency of Sampling: Quarterly for 1 year

Number of Samples: 16
J

Testing Parameters: PI_Q, metals in IPD_S, EPA 624 and 625, water
levels

Remarks: A total of four wells should be drilled, aC the
approximate locations shown on Figure 3-10, to
verify contamlnation migration towards a poten-
tial receptor, Well 7A, and downgradient. If
Well 7A were properly abandoned and sealed the
site could be deleted from confirmation because of I
the lack of a receptor or pathway to threaten
h,_J- health or the enviro-ment.

3.2.11 Site 19 t C-1 East Disposal Area.

Type of Samples: Geophysics to clear site from llve ordnance;
Ground water

Number of ground water 4 wells; 110 feet deep m
monitoring wells:

Frequency of Sampling: Quarterly for 1 year
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Number of Samples: 16

Testing Parameters: Chlordane, EPA 601, 602, 608, 624 and 625, water
levels

Remarks: This site reportedly contains large amounts of
2 percent chlordane (see Chapter 8, 17,000 gal-
Ions) and live ordnance. Live ordnance also is

reported to surround the site and will make drill-
ing dangerous.
Before drilling any monitoring wells, each drill
site will have to be cleared using geophysical
techniques. Magnetics and electromagnetics ere
usual techniques to clear drill sites and these
methods will also be useful in defining the bound-

ary of the site by locating the buried cans.
After each site is cleared, the drilling program
can c_ence. A total of four wells should be

drilled, Cwo between the site and Well 22A (a

potential receptor) and two on the opposite side.
The wells should be approxi_tely I20 feet below
land surface with the screen from I00 to 120 feet.

Figure 3-11 shows suggested _el: locations. An
alternate approach would be to properly seal Well
22A and thus eliminate the pathway that could pose
a threat to b,rm_nhealth.

3.2.12 Site 31_ Public Works Pesticide Rinse Area.

! Type of Samples: Soll

· Number of soll samples: 10 soil samples

Frequency of Smnpling: Soil: once

Testing Parameters: Pesticides (EPA 608)

Remarks: 10 surficial soll samples to a depth of 2 feet
should be collected on the sptll s_te. These soil
samples will need to be obtained by drilling
through the present concrete surface. These
should be forwarded to the laboratory for analy-
sis, If pesticides in sufficient concentrations
are found, · drilling program should be initiated
to determine vertical distribution of pesticides
in the unsaturated zone and establish a ground

water monitoring program. The cfi:erin levels for
determining whether drilling will be _ecesaary

vary depending on the pesticides found. There-
fore, data on each pesticide analyzed will need to
be interpreted separately.
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3.2.13 Site 321 Golf Course Pesticide Rinse Area

Type of Samples: Ground water
Soll

Number of soil samples: 10 soil samples

Frequency of Sampling: Soil: once

Testing Parameters: Pesticides (EPA 60.8)

Remarks: 10 surficial soil samples to a depth of 2 feet
should be collected on the spill site. These
should be forwarded to the laboratory for analy-
sis. If pesticides in sufficient concentrations
are found, a drilling program should be initiated
to determine vertical distribution of pesticides
in the unsaturated cone and establish a ground
water monitoring program. The criteria levels for
determining whether drilling will be necessary
vary depending on the pesticides found. There-
fore, data on each pesticide analyzed wilI need to
be interpreted separately.

3.2.14 Site 3A_ Lauritsen Road Landfill.

Type of Samples: Ground water

N,,_her of ground water 4 veils each 25 feat deep; screen 25-35 feet
, monitoring wells:

Frequency of Sampling: Quarterly for 1 year

_umber of Samples: 16

Testing Parameters: PIGIgQ, EPA 601, 602, 608, 624, 625 and metals in
IPDWS, water levels

Remarks: Four veils, three dovngradient and one upgradient
of the landfill should be installed with a hollow

· stem auger. Wells will be 35 feet deep with
10 feet of screen from 25 to 35 feet below land

surface. Figure 3-12 shows suggested veil loca-
tions.
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CHAPTER 4. BACKGROUND

4.1 _NERAL BACK_ODND

4.1.1 Locatio n. The Naval Weapons Center {NA'&_PNC_N) China Lake administers

two major land areas in the Upper Mojave Desert, some 120 sir miles northeast of

Los Angeles as shown on Figure 1-1. The major land areas are overlaid by

restricted air spaces. The isolated desert land combined with restricted air-

space overhead provides a physical resource which is vital for support of the

Department of Defense and Navy Research, Development, Test and Evaluation

(RDT&E) mission for air warfare systems.

The Two major NAVWPNC_N land areas are the China Lake Complex, and the Randsburg

Wash/Mojave B Complex. The China Lake Complex of 950 square miles contains the

majority of the range and test facilities, as well as the NAVWPNCEN headquarters

(HQ) and the China Lake Co_unlty. The NAVWPNCEN HQ/China Lake Community is
located at the south boundary of the China Lake Complex. The Electronic Warfare

Toreat _nvironment Simulation (EWTES), located in Handsburg Wash, is the major

test facility in the southern complex. The Cwo Nojave B ranges are used as
uninstrumented areas for a variety of tests of air-launched ordnance. The
I_andsburg Wash Access Road, owned by the Navy, connects the two major land
areas. Figure 4-1 shows the major land areas in the China Lake area under NAV-
WPNCEN control.

NAVWPNC_N controls a vast area of desert land which includes flat dry lakebeds_

washes, and rugged mountains. The varied terrain can support a wide range of

test scenarios. The Upper Mojave Desert offers good flying weather and clear

visibility for air test operations and collection of test data. The major NAV-

WPNCEN land areas are surrounded by predominantly undeveloped public lands

which provide the buffer zone necessary for test activities.

NAVWPNCEN China Lake is the Navy's largest RDT&E installation, in terms of

facilities and land area. Nowhere else does the Navy, or the Department of

Defense (DOD), have such extensive laboratories, range facilities, and support

facilities located in one place, with the land (one third of the Navy's land-

holdings in the Continental United States) to provide the operational capabil-

ity, and the complomentary controlled airspace in which to operate.

4.1.2 Adjacent Land Uses. The NAVNPNC_N China Lake Complex lies within three

counties: the northern two-thirds of the Complex in Inyo County, and the south-

ern third in Kern County and San Bernardino County. The NAVWPNCEN Randsburg

Wash/Mojave B lies in San Bernardino County.

Most of the unincorporated land in the three counties in the vicinity of NAVI_PN-

CEN is Federal land administered by the ELM: and is managed under the California
Desert Conservation Area (CDCA) Plan.

Surrounding land uses include the cc_m_unities of Ridgecrest and Inyokern along

the southern boundary of the NAVWPNCEN, the communities of Trona, Argus and 'Jest

End on State Highway 178 along the southeastern border next to Searles Lake, and
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the community of Darwin to the north of the NAVWPN6_N boundary off State High-

way 190. The small towns of Little Lake and Olancha are located on U.S. High-

way 395 which parallels the NAVWPNCEN on the west. The Inyokern Airport is

located just west of Inyokern and U.S. 395. Sequoia National Forest is about

12 milas to the west of Inyokern and Death Valley National Monument is only
about 1 mile north of the NAVIdPNCEN at its closest point. The extensive NAV-

WPNCEN Mojave B Ranges and the Randsburg Wash test fecilitles are located about

12 miles southeast of the China Lake Complex. The Fort Irwin Milltary Reserva-

tion adjoins the Mojave "B" Ranges on the east just south of Death Valley
National Monument.

4.1.3 History. The Naval Ordnance Test Stetlon (NOTS) was established on

8 November 1943 near China Lakej California, to serve an i_ediate and a long-

range purpose. The Mediate function was to support the rocket development
work of the California Institute of Technology (Caltech) for the World War II

Office of Scientific Research and Development, to test air launched rocket
weapons end to furnish primary training in the use of these weapons. The long-
range role of the station wes to serve as a nucleus from which to evolve a major

postware RDT&E center for naval weaponry.

In the summer of 1943, Admiral Ernest King, Co--.=nder in Chief of the Fleet,

placed a high priority on rocket development, and the Caltech development pro-
gram wes significantly expanded. The early Caltech rocket testing had been done
in the canyons at Pasadena and in the Goldstone Range at Camp Haan (now Fort
Irwin). Dr. Charles Lauritsen, head of the Caltech research group, began to

look for more space for rocket testing. At the same time, Commander Sherman

Burroughs Jr., the new head of the Aviation Section_ Research Division, of the

Navy Bureau of Ordnance, had become convinced of the need for a proving ground
for aviation ordnance. A meeting between the two men led to an informal agree-

ment to propose the establishment of a new Navy proving ground on the West

Coast, to serve as a center for rocket testing and for the development of air-

craft ordnance. Indian Wells Valley, in the northwest corner of California's

high desert country, was selected as being the most advantageous of several

alternate sites for year-round weapons development and testing operations.

Besides an existing airstrip at Inyokern, the site provided a broad expanse of

nearly uninhabited desert land, clear skies, and proximity to highways, rail-
road, power lines, the Los Angeles aqueduct and the southern California indus-

trial area. When the proposal was presented to Rear Admiral William Blandy, he

saw an opportunity to prepare the way for a permanent BAD center for naval ord-

nance. The Navy's priority program for development of the 3.5-inch Caltech air-

craft rocket and delivery of the weapons to combat units provided pressure for

favorable action on the proposal, leading to the establishment of NOTS.

Burroughs, raised to the rank of Captain_ was appointed the first c_anding
officer.

The existing airstrip at Inyokern was used as the temporary base for NOTS test

and training operations. The first test was conducted on the new aircraft range

(C Range) on December 3, 1943. Also in December, the Aviation Ordnance Develop-

ment Unit 1 (AODU-I) wes ordered permanently assigned to NOTS "as soon as facil-

ities were available," providing the necessary aircraft support. By January,

1944, a master plan for NOTS, site plans, and sch,,vAtic drawings for the planned
buildings were complete. By early 1945, approximately 1000 buildings had been

t constructed for NOTS at the permanent site near China Lake.
I
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The new facilities included the China Lake Pilot plant, Armltage Airfield, the
Salt Wells Pilot Plant, Micheleou Laboratory, end the first technical facility j
to be built, constructed in · 7-month period in 1964, to provide the new propel-
last processing plant that was urgently needed for the Caltech rocket program.
Within a few years several large test ranges, research laboratories, and small
highly specialized production plants were added. Armicage Airfield wes com-
pleted in May 1945. The Salt Walls Pilot Plant was completed in July 19a5 for
the Manhattan Project as a production plant for the non-nuclear explosive compo-
nent of the atomic bomb. The construction of Michelson Laboratory began in
1944; the building was dedicated in May 1948, reaffirming the original concept
of NOTS as a permanent center for "research development, and testing of weep-
cms." The China Lake housing was built in a phased construction program as a 1
self-sufficient co,unity for both military end civilian personnel aC NOTS.
Because only minimal shopping facilities or cultural amenities existed within
100 miles, the China Lake village was developed as a self-sufficient cu.._unity
complete with schools, shopplns center, hank, service station, end cultural,
religious, and recreational facilities.

AC the end of World War II, the Navy took over the Caltech rocket development
functions. NOTS assumed technical direction of a broad program of weapon RDT&E
activities_ the Caltach facilities ac Pasadena became the NOTS Pasadena Annex.
San Clements Island was subsequently acquired for tests of underwater launching
for the Polaris missile, and antisubmarine rocket (ASROC) tests. In 1967 during
reorganization of the Navy laboratories, the Pasadena end San Clements facili-
ties end the underwater mission functions were separated from NOTS, forming the
nucleus of the Navy Undersea Center et Point Loma, San Diego, now parc of the
Naval Ocean Systems Center (NOSC) San Diego.

The Mojave B Range wes established by the Department of the Navy in 1943 as a

free aerial gunnery range for the Marine Corps Auxiliary Air Station at Mojave, ·
California. NOTS assumed active administration of the range in 1947. This
acquisition expanded NOTS capabilities which had been hampered by joint-use of
these facilities with other defense agencies. After the Marine Corps relocated
their units from Mojave to Yuma, NOTS acquired control of the Mojave '_" area in
1959. In 1950, the Randsburg Wash Test Range was established by the Department
of the Navy to support development and testing of the VT fuze. The Randsburg
Wash/Mojave B Complex has been used since then for fuze and large gun testing,
as free aerial gunnery ranges for the Navy and Air Force, and most recently for
test and evaluation of aircraft tactics and electronic countermeasures equip-

ment in electronic warfare, f

The Naval Weapons Center (NAVWPNCEN) was created in 1967, by merging NOTS with
the Naval Ordnance Laboratory, Corona, as part of the reorganization of Navy
Laboratories. Corona had been responsible for R&D in missile fuzes, guidance
systems, countermeasures, and telemetry and development work on the Standard
anti-radiation missile (Standard ARM). The Corona functions and the majority of
personnel were transferred to China Lake by 1971. The mission of the National
Parachute Test Range (NITR), B1 Cencro and the NPTR personnel were relocated to
NAVWPNCEN China Lake in 1979. Two NPTR facilities, the Salton Sea Test Range

and the Whirl Tower in Imperial County, were assigned to HAVWPNC_N at that time.
The Salton Sea Test Range has subsequently been declared excess to the Center's
needs.
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4.1.i Historic Sites. Identified cultural resources within the NAVI_PNC_N

landholdings include two resources listed in the National Register of Historic
Places: Big end Little Petroglyph Canyons and Coso Hot Springs, both located in
the China Lake Complex. glg and Little Petroglyph Canyons, were designated a
Registered Ne,lone1 Historic Landmark in 196& and included in the National
Register. These canyons conCaln the major site of prehistoric rock drawings of
petroglyphs in the Cows Range. Coso Hot Springs was included in the Ne,lone1
Register on January 3, 1978. Two sites were included: a site I square mile in
size at Cows Hot Springs, and a non-contiguous prayer site of undefined size.
The basis for the nomination, as stated by the State Historic Preservation
Officer, was the cultural value of Coso Hot Springs to the Native Americans, the
Native American archaeological values, and the architectural and historical
values associated with the c_rcial resort development.

Two additional potentially significant sites have been identified at the Naval
Weapons Center. These are the ¢oso Mining Village and the Copper City Prehls-
toric/Historic Resource. The Coso mine camp is located at the 6000-foot eleva-
tion on the southeastern flank of the Cows Range in the NAVI_PNCEN China Lake
Complex. Miners camped at the Coso site in the 1860s, organized the Coso Hinlng
District, and searched for gold, silver and lead. lc is believed that a few
miners continued to use the Coso Camp and prospect in the mountains through the
1930s depression ere. The mine c_p of Copper City in Hojeve B South includes
petroglyph panels, a bedrock mortar and a midden area. While some historic
remains also exist at the site, NAVI_PNCEN cultural resource management person-
nel believe that the primary slgnificance of the site will be its prehistoric
resources,

4.1.5 Legal Actions. The only legal action involving the NAVWPNCEN relative to
waste disposal was taken in ltarch 1984 by the Lahontan Regional Waste Quality
Control Board. A clean up and abatement order (No. 84-5) was issued for past
discharges to dry veils at Armitage Field.

4.2 HISSIONA_D FUNCTIONS. The mieslon and functions of the Naval Weapons Cen-
ter is defined in the Master Plan update (NAVFAC, 1981) as follows:

The mission of the Naval Weapons Center ia to be the principal Navy RDT&E center
for air warfare systems (except antisubmarlne warfare systems) and missile
weapon systems; and the national ral_e/facillty for parachute test and evalua-
tion.

The Naval Weapons Center shall establish and maintain, for the Navy and Marine
Corps products listed below, the principal in-house support capability, includ-
ing:

a. A technolo_ 7 base.
b. Technical intelligence assessments.
c. System concept synthesis and analysis.
d. Suz-vivability/vulnerability evaluations.
e. Advanced and engineering development.
f. Manufacturing and design technology development, review and supervi-

sion.

g. Test and evaluation.
h. Production support and product assurance.
i. Fleet in-service engineering.
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The Naval Weapons Center provides product line support for:

a. Combat Systea Intesration
b. Countermeasures
c. Vehicles
d. Surveillance

e. Weaponry
[. Co,and Support

g. General Mission Support
h. Special Interest

NAVWPNC_N is a Chlef of NavalMacerlal (CNH) laboratory/center. Certain NAVI_N-
C_N test facilities, kno_m es the Test and Evaluation Facillty Base (TEFB), form
a designated component of the DOD ltajor Range and Test Facility Base (HRTYB).
NAVI_NC_ is one of nine CNN laboratory/centers. The centers have differing

complimentary RDT&E missions. The DOD _ajor Range and Test Facility Base
(_i_) is comprised of some 25 major T&E field activities, each managed indi-
vidually by one of the three military services, but all operatln$ under a single
uniformDOD _undlng policy. The NAVI_PNCEN test facilities (TEI_) form one of
the seven elements of the Navy Test Facility Base (T_B). All Navy ,"FB compo-
neats report to, and are responsible to, the Assistant Cvm.-_nder for Test and
Evaluatlon (NAVAIR-06) Naval Air Systems Cc_and.

NAVI_PNCEN, as a full-spectrum fleet RDT&E center, maintains professional exper-
tise across the range of technologies applicable to its mission. In support of
the Navy's technology base, NAVI_PNCEN has attained a recognized reputation in
missile propulsion, warheads, fuzing, sensors, and guidance. In addition to
establlshed work in electrO-optical weapon control technology, NAVI4PNCEN has
significant capability in electromagnetic weapon guidance technology.

The Center has the research and technical capability and facilities to support j
all aspects of the acquisition of tactical air weapons and integrated aircraft
systems. The Center supports weapons system acqulsition during the advanced and
engineering development phases, and during produc£1on and operational use, in
addition to application of its technoloSy base. Asslg_ments vary from full
technical and management cognizance to an advisory role to the ProgramHanager.
NAVWPNC_N technical expertise has been successfully applied to Sidewinder,
Shrike, Sparrow, _AI_, A-TE and F-18 avionics, Harpoon, and many other sys£ems.

A portion of the NAVI_PNCZN technology base program is directed toward product I
improvement. I_VI_PNCEN maintains close contact _th the Fleet to assess the
performance of current hardware, and with higher Navy/DOD sources to ascertain
stringent veapons performance requirements.

NAVIJPNCEN provides fleet support including fleet introduction of weapon sys-
tems, training of prospective ordnance officers, conductlng ordnance loadout
inspections, and providing senior technical personnel to operational con.ands
through the Navy Science Assistance Program (RSAP). NAV_PNC_N provides oper-

ational software support for several highly dlgitallzed major aircraft avionics m
systems.

The extensive facilities of the NAV_PNC_N TEFB can be used to evaluate a mill-

tary system completely, from conponeuts to full-scale systems. The principal
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sponsor of work is NAVAIR; however other CNHSystems Co_,.-nds and CNH laboratory
centers utilitze the NAVWPNCEN TEFB. The U.S. Air Force end Army ere consistent
users of the I'EFB (10 percent to 15 percent of the workload) to test aircraft

and missiles. Other government agencies end private industry have also used the
TEFB Co evaluate FAD systmul or subsystems. The prlnclpal T&E capabilities are:

· component and systems testing of surface and air launched weapons, both
captive and firing tests.

· testing of tactical aircraft systems including fllgbt tests of aircraft
avionics and defense suppression systems.

s propulsion testing for development of solid, air-breathing, and liquid
propulsion units, including static tests of rocket motors.

· ordnance ground testing of weapons systems components and munitions.

· environmental and safety testing of ordnance components and ell-up
weapons,

· electronic warfare testing for evaluation off electronic countermeasures
' (ECM) equipment.

· special purpose testing for warhead_ fuze, motor, airframe, and other
components.

· parachute and escape systems T&E.

Test facilities at NAV34PNCEN provide Developmental Test and Evaluation CDT&E)
for the HAVWPNCEN technology and developmental prosrama, as well as providing

I DT&E services for oCher Navy and DOD agencies. NAF_PNCEN supports a separateNavy activity (Squadron VI-5) which provides Operational Test and Evaluation
(OTE) services.

4.3 BIOLOGICAL RESOURCES. The following s,-_ary of biological resources is
taken primarily from Phillips Brandt Reddlck (1981) and NAVWPNCEN, Master Plan,
(1981).

4.3.1 Vegetation. The vegetation c_,unitles of the Navel Weapons Center
reflect an environment transitional between the Mojave and the Great Basin

Deserts. Previous botanical studies (Zembal et al., 1979; Dedecker, 1980;
California DeparTment of Fish and Game, 1980) and Landsat satellite photo inter-
pretations (BLM, 1980a) distinguish six major vegetation types within the NAV-
_gPNCEN.

Each of the six major vegetation types found on the NAVIgPNCEN is described
below.

4.3.1.1 Forests. The only forest community on the NAVWPNCEN, a pinyon (Pinus
munophyllia) -juniper (Juniperus ssp.) association, occupies less than 1.5 per-
cent of the total NAVI;PNCEN land area and occurs only bet_ween 7000 and 8000 feet

in elevation on Coos and Maturango Peaks (Munz and Keck, 1968). In general, the
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juniper can tolerate a drier climatic regime and predominates st lower eleva-
tions and on southern exposures at higher elavatlons, whereas pinyon prefers the
more mesic high elevation reg_ne and northern exposures at lower elevetions.
Dominant and subdoeLinant understor_ species in this community are sagebrush
(Arte_isia tridentata and A._. nova), antelopebrush (Purshia _landulosa), and a
variety of annual and perennial _rasses.

&.3.1.2 Woodland. An open plnyon-junlper woodland predominates between the
elevations of 6500 and 7000 feet on northern portions of the NAVWPNCEN due to
the sllghtly cooler and more moist influences of the Great Basin Desert. Sub-
dominant associates include sagebrush, galleta grass (Hilarla jemesli), squlr-

reltail (Sitanlon histrlx) and needlegrass (Stipa spp.). I

Another high-cover woodland vegetation zone, which is not subject to Great Basin
influence, exists between 2000 and 6000 feet in elevation in the northwestern
portion of the NAVWPNCEN. The dominante "tree' species in this area is Joshua
tree (Yucca brevlfolia). Subdominant associates include blackbrush (Coleo_¥,,e
ramosissima), spiny hopsage (Grayla spinosa), goldenbush (Haplopappus linear-
ifolius), rabbit-brush (Chrysothamous nauseosus and C_.viscidiflorus), needle-
grass, squlrreltail, and galleta grass, along with an occasional pinyon and/or
juniper at the higher elevations.

A iow-cover woodland exists between 3000 and 7000 feet in elevation in the

northeastern portion of the NAVWPNCEN due to the slightly drier habitat present.

Co--on vegetation components include sagebrush, shadscale (Atriplex conferti-
folia)_ needlegrass, galleta grass, squirreltall and cheatgrass (Bromus tector-

The southwestern portion of the NAVI_PNCEN tends generally to be more arid than

the north. The low-cover woodland cou_unlty occurring between 2000 and 5000 r
feet in elevation consists of Joshua tree, creosote bush (Larrea trldentats),
needlegrass and cheatgrass.

4.3.1.3 Scrub. Scrublands occupy almost 60 percent of NAV_PNCEN lands.
Scattered throughout the area between elevations of 2300 and 7000 feet is a high
diversity scrub community composed of sagebrush, rabbit-brush, spiny hopsage,
winter fat (Eurotia lanata), mormon tea (Ephedra spp.) and grasses. Desert
Holly (Atriplex hymenelytra) is a dominant species in · low diversity scrub
association which is found in some areas between elevations of 1000 and 5000

feet. The abillty to tolerate hot temperatures and dry and possibly Kypslferous
soils, enables desert holly to inhabit these dry alkaline washes and slopes.

In the remaining portions of the north, southeast and southwest, two major
scrubland associations occur. From plays edges up to 5000 feet in elevation,

creosote bush/burro bush (Ambrosia dumosa) associations dominate. Creosote
bush grows in characteristically open stands on well-drained slopes, fans and

valleys, and predominates especially in the Indian Wells Valley. This moder-

ately diverse oyes.unity supports understory species such as cbeesebush (Hvmeno-

clea salso!a), desert senna (Cassia a_tata) and saltbush (Atrlplex spp.).

The second major 8crubland association is composed primarll 7 of blackbrush.
This vegetation association is characterized by high diversity and is scattered
throughout the NAVWPNCENbetween elevatlous of 3800 and 4300 feet. Associated

!
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species are shadacale, spiny hopsage, mormon tea, winter fat and scattered
Joshua trees.

An ecotonal c_unlty occurs in some areas between the blackbrush and creosote
bush/burro bush associations (WESTEC, 1979) between elevations of 3800 to 4200
feet. It contains nearly equal elements of both associations and therefore

possesses a relatively high species diversity.

4.2.1.4 Scrub/Grassland. Scrub/grassland occurs from plays edges up to about
3200 feet in elevation. This vegetation type is located in only a few scattered
places on the NAVI_PNCEN, primarily in areas of calcareous, sandy or saline

soils. Dominant constituents are four-winged saltbush (Atrlplex canescens),
needle_ress _8tipa apec_osa) and brome (Broams app.). Bentley (1975) notes that
this c_,_nity generally does not intergrade with adjacent communitles.

&.3.1.5 Scrub/Barren. Scrub/barren vegetation occurs primarily near playas
and out he lowest elevations of the NAVI_PHCEN, below3200 feet. This vegetation
is tolerant of high temperatures and very low precipitation as yell as highly
alkaline and saline conditions. The dominant species of this vegetation type ia

saltbush (At_.spp.). Subdominant species include plckleveed (Allenrolfea
occidentalls) and _nkweed (Suaeda torreyana).

4.3.1.6 Riparian. The rlpar_an areas of the NAVWPNCENare clustered around the
sparsely scattered seeps, springs, yells, and cattle tanks and troughs. Typical

dominant plants include w_llows (Salix app.), mesquite (Pr_ glandulosa),
squaw waterweed (Baccharis aer_iloldes), and gooseberry (R£bes velutina).

Riparian areas are characterized generally by high species diversity, cover and
overall productivity. The wildlife composition of riparian habitats is known to

i be far more diverse typically than that of adjacent, more xeric habitats(Carothers et al., 1974).

4.3.2 Wildllfe. The wildlife assemblage of Mojave Desert habitats in southern
California constitutes a very high diversity of animals. At present, over
620 species of amphibians, reptiles, birds end mumals have Been recorded
within the 25 million-acre California Desert Conservation Area (CDCA) (BLM,
1980a). Many animals found in the Mojave Desert are unique in their specific
habitat and requirements and do not occur elsewhere.

4.3.2.1 M-.-,,-la. The fewer than 100 mule deer (0doooileus hemlonus) which
occur on the NAVIaPNCEN are restricted primarily to the pinyon-_uuiper associa-
tions of Coso and Haturango Peaks. Desert bighorn sheep (Ovis canadensis) are
rare on NAVWPNCEN lands. Although larger numbers may have existed in the area
historically, no bighorn sheep were spotted in 1981 surveys of the Eagle Crags
area and the species is now officially listed as extirpated from NAVEPNCEN lands
(DeForge, in press). A small herd of bighorn vas transplanted to the Eagle
Crags Mountains located in Mojave B South in late 1982. Feral horse (Equus
caballus) and burro (Equue aslnus) are also found ou NAVI_PNCENranges.

!
Large predators recorded (Ouimette, 1974) on the NAV%/PNCEN include mountain
lions (Felis concolor) and bobcats (Fells rufus). Other predators and/or oppor-
tunists reporte_tte, 1974; WESTEC 1979; Zembal et al., 1979) or expected
to occur include coyotes (Cauls latrana), kit foxes (Vulpes macrotls), gray
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foxes (Urocyon cinereoarzenteus), badgers (Taxldea caxus), rlngtail (Bassa-
rlscus astutus), striped skunks (Mephitis mephltis), western spotted skunks
(Spilosale _racilis), raccoons (ProcTon lotor) and Vlrginla opossums Didelphis
virginians). At least 14 species of bats have been reported from the NAVWPNC_N
(Ouimette 1974). Small mi_,_=ls, rabbits and rodents occupy virtually every hab-
itat wlthin the NAVWPNCEN. Common species include black-tailed jack rabbits

(Lepus californicus), desert cottontails (S71vila_u _ audubonll), woodrats (Neo-
toms spp.), deer mice (Peroml_scus app.), pocket mzce (Pero_nathus spp.), and
kangaroo rats (DipodomTs app.).

4.3.2.2 Birds. A general avl(nuns survey of the China Lake Complex, which
includes two saline marshes, is conducted each str.,_r by the NAVI_PNCEN Natural
Resources Management Office. The Audubon Society also conducts an annual
Chris=mas count at NAVI_PNCEN. The number of resident and migratory bird species
found on the ranges is extensive and is not detailed here. Naey of the species
known to occur on the NAVVPNCEN (Ouimette, 197&) are concentrated in riparian
areas where food, water, cover and nesting sites are afforded. Baleen 1979
through 1983, 220 species have been observed on the Naval _eapons Center.
Chukars, or Indian red-legged partridges (Alectoris chuksr_, are an introduced
species present on the NAVWPNCEN. Two additional exotic species of game birds,
the crested tf--mou (Eudromia ele_ans) and the seesea partridse (_operdix
_riseo_ularis), were introduced in 1968 by the California _ep4rt_ent of Fish and
Game. The current population status of these birds is not knave..

4.3.2.3 Reptiles. Lizards of all species c°emon to the _;(h deser: can be
found on NAVWPNCEN ranges. Species observed include side-_:otched lizard (Uca
scansburiana), California whlptall (Cuemidophorus titris lu_, . zebra-tailed
lizard (Callisaurus draconoides), leopard lizard (Crots_?_, vislizenii),
collared lizard (Crotaphytus collaris), desert iguana 'D:pso,,_ms dorsalls),
desert spiny lizard (Sceloporns ma_ister), Panamint all_iscor L_sard (Cerrhon-
otus panamintinus), desert horned lizard (Ph,l,,osoma plzcv?':_oe', and chuck- w
walla (Sauromalus obesus). Snake species found at NA%_T_CZR are :_e rosy boa

(Lichanura Crlvir_aca), red racer (Mastlcophis flaKel!ul _:o,_s'. =o_on klng-
snake (Lampropeltis setulus), long-nosed snake (Rhinoche:IJi le:_:e{_, gopher

snake (Pituophls melanoleucus), glossy snake (Arizona eleisns . --stern shovel-
nosed snake (ChionacCis occlpitalis), and Mohave rattlesnake Ct,talus scutul-
aCus). The desert tortoise (Gopherus azass{zl) is present :e l_a_=ed distribu-
tion at NAVVPNCEN, particularly, in the southern range areas.

4.3.2.4 Amphibians. Amphibians reported by Ouimette (1974) to occur on the t
NAVI_PNCEN include the western toad (Bufo boreas), red-spot:ed toad (Bela punt-
titus), Pacific tree(rog (H_la re,ilia), leopard frog frans pipiens%, western
spade(out toad (Scaphlopus _ ....... ondil) and tiger salslander (AmbTstoma ti_-
rlnum). The paucity of amphibian species reflects the scarcit_ of rater sources
on the NAVI_PNCEN.

4.3.2.5 Fish and Invertebrates. The three fish species reported on the NAVI_PN-
tEN are the Mohave chub (Calm blcolor nohavensls), the mosquito fish (Gambusia

affinis) and the introduced goldfish (Cassia ap.). Four hundred Mohave chubs
were introduced into Lark Seep in 1970 and have prospered since thac time.
Goldfish inhabit the channels on the Center lands. The present population
status of these species is unknown. Little information is available concerning
the aquatic invertebrate population of the NAVI_PNCEN.
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4.3.3 Sensitive Species.

4.3.3.1 Plants. The term sensitive is employed herein to signify rare, endan-
gered, threatened, endemic or otherwise restricted species. Those sensitive
plants known to exist or to have potential habitat on the NAV_PNCEN are shown on
Table 4-1. Although no comprehensive studies of sensitive plant species have
been conducted on the NAV_PNCEN, 22 species of plants known to occur in the NAV-

_TNCEN region are listed by the Callfornia Native Plant Society as rare or
endangered (CNPS, 1980). Some of these species, while as yet not recorded from

the NAV_NCEN, are anticipated to occur there. The U.S. Fish and Wildlife Ser-
vice is considering federal designation for two of these species, EriophTllum

mo_avense and Chorizanthe spinosa, as endangered (USFWS, i983a). Also under
consideration for federal listing as threatened is Sclerocactus polyancistrus
(USFWS, 1983a). Various other species are known to be regionally endemic.

4.3.3.2 Wildlife. Sensitive wildlife is used herein to refer to species desig-
nated as rare, threatened or endangered by the U.S. Fish and _ildlife Service,
the California Department of Fish and Game, the Bureau of Land Management, or

other knowledgeable agencies or organizations.

Twenty-four sensitive animal species are listed for the RAVVFNCZN area includ-
ing 5 species of m-,_-ls, 16 birds, two reptiles and one a_hibian. Ten of the

24 species are designated on state and federal rare, threatened and endangered

species lists. The list of sensitive wildlife species is show_ on Table 4-2.

Of concern for the issues addressed in this ]lAS is the Mohave chub. This spe-

cies (Gila bicolor mohavensis) is listed as endangered b, the U.S. Fish and
Wildlife Service (USFWS, 1983b) and the California Departmen: of Fish and Game

(CDFG, 1980). The Mohave chub was introduced into Lark See_ _n 1970 as a con-
servation measure by the CDFG and now is present in the C-i See? as veil as the

channel connecting the two marshy areas. The location is e_ tn Figure 4-2.
This species is of interest because its habitat borders s major ground water

discharge area toward which hazardous wastes may migrate.

The Inyo brown towhee (Pipilo fuscus eremophilus) is wi: documented in the
China Lake Complex, primarily at shrubby thickets near ep_tn[s in the rugged

canyons. This bird is listed as endangered by the CDFG ¢1980_, but has no fed-
eral listing at this time. The least Bell's vireo is found in riparian habitat
in Mountain Springs Canyon (WESTEC Services, 1982). A sensitive maamal species,

the Mojave ground squirrel (Spermophilus mohavensis) has been observed in the
China Lake Complex. In the spring of 1978, its presence was confirmed near Coso
Rot Springs. The Mojave ground squirrel is listed as rare by the CDFG (1980),
but is not listed by the USFWS. Although listed as rare by the state, this small
ground squirrel is commonly found in the area from Kramer's Corner north to the

Indian Wells Valley, and can be seen also in Rose Valley and in the Coso Basin,
according to NAV%;PNCEN Natural Resources Management personnel (NAVWPNCEN,

1981). The desert tortoise (Gopherus a_assizi) has been proposed for designa-
tion as threatened by the USYWS (Berry and Nicholson, 19_9_. It is observed

occasionally in the Mojave "B" Complex and only rarely in the China Lake Range
area (Kohfield, 1980).
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Table &-l. Sensitive Plan= Species of the
Naval Weapons Environs

M

1. Phacelia mustellina 1,2

Death Valley round-leaved phacelia

2. Arctomecon merrlamii 1

White bear-poppy

3. AsCraRelus lenti_inosus var. borre_anus 1

Borrego milk-vetch

_. Galim hypotrichium var. tomentellum 1

Telescope Peak beds traw

5. Gilia rlpleyi !

Ripley's gilia

6. Juncus nodosus 1
Knotted rush

7. Pholisma arenarium 1, _t 5
Pholisma

8. Dudleya saxosa ssp. saxose I, 3

Panmint live-forever

9. Sclerocactus pol?ancistrus 2

Mohave bisnase !

10. Hemizonia al'ida 1

Red Rock tarweed

I1. Petalonyx thurberi ssp. lilmanii 1

Death Valley sandpaper plant
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Table 4-1. Sensitive Plant Species ofthe
Naval Weapons Environs (Continued)

12. Dales erborescens var. arborescens 1, 2
Mohave indilo bush

13. Chorizanthe spincsa 1, 2,
Mohave chorizanthe

14. Cymopterus desertlcola 1

Desert cymopterus

15- Eriolonum eremicola 1

Wild Rose Canyon buckwheat

I6. ErioKon,_ mlcrothec_ var. pan_inteuse 1

Praamlnt Mountains buckwheat

17. Sidalcea covillel 1

Owens Valley Checkermallow

18. Spartina sracilis 5

Alkali cordgrass

19. Canbya candida 5

White canbya

20. Visuiera reticulata 3, 5, 6

Leather-leaved viguiera

21. Euphorbia oceltata var. kerbyi 5

22. CTmopterus ripleyi var. barnebyi 5

1
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Table 4-i. Sensitive Plant Species of =he

Naval Weapons Environs (Continued)

23. AsCra_alus jaegerianus 1

Lane Moun=aln milk-vetch

24. Astra_alus lentisinosus var. mlcans I

Shining milk-vetch

t

25. Centaurium v_philum 1

S prin_-lovlng centau_y

26. EriophTllttm mohavense I_ 2

Barstow eriophyl ltln

27. gilmania luteola 1

Golden carpet

28. Cymopterus gilmanii i

Gilman' s cymopterus

29. Antirrhinum filipes 3, 6,
Twining snapdragon

30. PhraKmites ccmmunis var. besland£ 4, 6
Carizzo grass

!
Ismith et al., (1980)

2Ayensu and Defilips (1978)

3Zembal et al., (1979)

4Twisselman (1967)

5Eenrickson (1980)

6Regionally endemic
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Table &-2. S_slcive V_tdlife Species knovn c_
0ccut oG oc In the 7£c£G£c 7 of the ._ival VeapouJ _(nter

Gk_'d _bG O i__3 u Gb I _ _

Gl _ I Z J 14 _ Z

Spic £(S

_sacc b£ghocu _Ov'J.s caUadeUsis

_onive Fa_d squirrel

I S_t _'"_op{a_-1US _toh4veu$is ) _'_ X X !

Ymllov-_acmd pocket mouse % _ X

(Pe_olnit_qul z4m?ho'l_oC_s) 1 Y s'
i_a_li_t _4nlacoo tic

_Dipo_s _an_mEucinu_) I X X X

5o_Acheru Iruehop_4r _ouse

_O'avchcIKTII COC_UJ C?*&_"'UlI)2 X X X
:oyo bco_ towhee

_pipi. lo_usc_ e_oph_lus) i,_ X' X L

JspreT Pa_ hat_a_tus) l Z X

_i{.d il{lille

(_aL_ecu_ leucoc_hal_) 3 Z X Z Z
?cair_e _alaQu

(.Fal:o mex_clnus) _,5,8 X X X Z

_acsh hawk _ir:_ cvxne_J) 3,_,7,8 X lC X
8urvoviu s ov_

_&chene c_iculaC_a) 3)_,?,8 · X X I
A_er_can kestrel

(Falco soat_er_us)5 X X I

Loggerhead $_ _'_ke

(Lanius lu4ov_cianus) $,8 X X X

Tel_ov v_rbl_r (De_dro_ca o_t_ch_a) 3,7 I X X

American peri,rime fm_COU

_'bZ:e _4IA:J_

_'aiCm-_aced _-b_.s (_?.e_t_._ul chirr) 3 X X
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TAble A-Z. Slmiicive Wildlife Species kncMn co
Occ_ on or in cha Vic£micy o£ the _ava_ Veapo_l Center (Continued)

-,_,. =-_'_ z, ==

= . ,_d

Species

C_..on _llcbe, <ColapCe. ca,er2 3 X X

6nm_ plmmr

(Charadriu...__..._.I elewandrinu8) 3 X ·

LeaSe bel1'f vireo

_ViFqo p_JJiliulbellii_ 6,?,8 X X ! X X

Delerc corcoile (C,o},he_'_a_aisizi_ 2 X X X

_oheve chub

(Cila bicolor _obav_mlis) 3, 4 · % X X

Te_Achffi_islender salmaander

(Zecrachopsep, s_abbimsi) 2 · X

iBI.H (1980A)

2Zembal eC al. (1979)

3Celi_o_e _eparC_eac o_ Fish _d GM (1980)

4Ouinmcc a (1974)

S_E.qTZ¢ Services (1_79)
6_STEC Servicel (1982)

7_ameu (1978)

STate _nd Tece (1982)
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4.4 PHYSICAL FEATURES.

4.4.1 Climate. The climate surrounding the area of the NAVWPNCEN is arid with I

the average precipitation amountlng Co 3 to 4 inches a year in the valleys.
Host of this precipitation falls as rain during the period October-March with
December being the wettest month. Preclpitacion increases to about 10 inches in

the Argus Mountains and Co 10 inches or more per year along the crest of =he
Sierra Nevada.

The s,_ers of Indian Wells Valley are characterized by hot days and cool eve-
nings and nights. Warm days and cold nights are customary during the winters.

Wind velocities are high throughout the Indian Wells Valley wlth the prevailing
wlnda coming from the southeast. Wind velocities in excess of 25 mph have been
recorded for all months of the year, and wind velocities in excess of 50 mph
have been recorded for the period between October through June.

&.4.2 ToDoRraphy. Indian Wells Valley is virtually a closed basin bounded on
the west by the steep escarpment of the southern Sierra Nevada, on the east by
the Argus Range, end on the south by the E1 Paso Mountains. On the north the
Valley is separated from the Coso basin by a low ridge and a lower narrow
divide, and from Rose Valley by the Coso Range. Low ridges on the southeast of
Indian Wells Valley separate it from Salt Wells Valley.

Broad alluvial fans ex=end from =he mounts of Sierra Nevada canyons, forming
bajadas several miles in width. These bajadas slope from the escarpment east-
ward to the east-central part of =he valley which is occupied by low playas; =he
largest and topographlcally lowest of these playas being China Lake. Along the
western edge of the plays area small sand dunes are common. The transition zone
between _he toes of the fans and the large east-central playas, contains sand
deposits wlch small hollows, in which plays deposits are found. At the north !
end of the valley the alluvial cover is chin. In fact, there is almost no allu-
vial deposits covering the gently southward sloping basalt flows and older
lacustrine deposits.

A low ridge underlies Ridgecrest and much of the residential section of the
Naval Weapons Center. Alluvial fans and bajadas slope gently northward from the
Rademacher Hills and the E1 Paso Mountains which are located south of the NAV-

WPNCEN. Salt Wells Valley lies sou=haas= of NAVWPNCEN and Indian Wells Valley
and is topographlcally lower then Indian Wells Valley.

Coso Basin is a topographic depression whose lowest parc is occupied by a dry
lake. The basin is bounded by the Coso Range on the north, by the Argus Range on
the east, by basalt and older lacuscrlne deposits on the south and southwest,
and by extensive alluvial fans of the Argus Range on the southeast.

Rose Valley is nearly isolated from Indlan Wells Valley and is an extension of
the Owens Valley structural trough. The valley is bounded on the wes= by the
escarpment of the Sierra Nevada, and on the east by the Coso Range. Volcanic !
flows bound Rose Valley on the southeast. Rose Valley is tributary to Indian
Wells Valley through surface runoff and underflow from Llccle Lake.
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4.4.3 Geology.

4.4.3.1 Regional Geology. Indian Wells Valley and parts of Rose Valley, Coao
Basin end Salt Wells Valley ccmprlse a single down-faulted block bounded by
major fault zones. This down-faulted block is bounded by the Sierra Nevada
fault zone on the west, the Argus fault zone on the east, the Carlock fault zone
on the south and probably the Wilson Canyon fault zone on the northeast.

The oldest rocks in the area are those of the basement complex. These rocks are
considered to range in age from Paleozoic to late Mesozoic. The rocks of the
basement complex surround the main valley area and also form the structural
basin which is filled with deposits of Tertiary and Quaternary age. The base-
merit complex is comprised of igneous and metamorphic rocks.

Within this area, Tertiary continental deposits overlie the basement complex
with angular uniformity. These contlnental deposits include indurated fluvia-
tile and lacustrine sediments and extrusive and intrusive volcanic rocks that

range in age from Paleocene to Pliocene. The extent of these deposits northward
beneath the central part of the valley is unknown. Outcrops of these continen-
tal deposits occur on the northeast side of the E1 Paso Mountains.

The continental deposits ere overlain uncomformably by resldual cappings and
agglomerates derived from the Black Mountain Basalt. This formation consists of
extrusive and intrusive olivine basalt flows ranging from late Pliocene to
Pleistocene time.

Older alluvium deposists which generally unconformably overlie the basement
complex or the continental deposits, consist of ondeformed to moderately
deformed deposits of silt, sand, gravel, and boulders. These deposits are over
800 feet thick and are considered to be middle Pleistocene in age, but the

lowermost part may be late Tertiary in age. Interbedded with and in part over-lying these older alluvium deposits are lacustrine deposits.

At the northern end of Indian Wells Valley and north of Coso Basin, unnamed vol-
canic rocks comprise a group of mostly basalt flows several hundred feet thick.
These volcanic rocks are interbedded with the younger alluvium.

The younger alluvium consists principally of beds of unconsolidated clay, silt,
sand and gravel derived largely from the Sierra Nevada, and also, to a lesser
degree from the other mountains surrounding the central Valley area. The youn-
ger alluvium is considered at depth to be middle to late Pleistocene in age, and
at the surface to be Holocene in age.

Fan deposits are correlative with the younger alluvium and are comprised of
unconsolidated clay, silt, sand, gravel, and boulders in a heterogenous mix-
ture. The surface slope of these deposits exceeds 200 feet per mile in the
study area. Younger lacustrine deposits include beds of silt and silty clay and
are associated with the late Pleistocene Lake gentles and Lake China.

Plays deposits of gray silt, yellow, green, and blue plastic clays, and occa-
sional sand lenses occur in the dry lake areas of Indian Wells and Salt Wells
Valleys. The age of the uppermost plays deposits are Holocene.
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The youngest deposit in Indian Wells Valley is wind-blown sand which forms sand
dunes with interdune plays deposits. This deposit occurs on all other forms- j
tlone and can be observed to form on a windy day.

The regional surficlal geologic map is shown on Figure 4-3. The subsurface
geology for the area is described by the cross sections located on the amp end
shown in Figure 4-4.

Much of the uneonsolldatedmaterlal was deposited during the Pllocene and Plels-
tocene epochs. Severe climatic changes during the Pleistocene resulted in huge
ice masses covering much of the Sierra Nevada. As climate later warmed, the
glaciers melted, furnishing runoff which filled the Owen Lake (a glacial Pleis-
tocene lake) and overflowed into Indian Wells Valley, forming China Lake.
According to the literature, drainage from China Lake flowed through a gorge
southeast of the present China Lake plays into Salt Wells Valley, hence into
Searles Lake. Searles Lake at one time rose to the height of China Lake, form-
ing one large lake of 380 square miles in area. It is believed that the maximum
depth of China Lake was not more than 100 feet (Zbur, 1963). The gorge which
drained China Lake is now partially filled with windblown sand and is about
40 feet higher than the present China Lake playa.

4.4.3.2 Geologic Structure. As mentioned, Indian Wells Valley and parts of
Rose Valley, Coso Basin, and Salt Wells Valley comprise a single down-faulted
block formed by three and possibly four major fault zones. These major fault
zones are the Sierra Nevada on the west, the Argus on the east, the Garlock on
the south, and probably the Wilson Canyon on the northeast. Locally, complex
faulting occurs in all the bordering ranges, but these faults, though
influencing the regional structure of the area, have not determined the basic
structure of the above mentioned valleys.

The Sierra Nevada fault zone lies along the west side of Indian Wells Valley and ]
along the east side of the Sierra Nevada. The vertlcal movement on this fault
zone has uplifted the Sierra Nevada and downdropped the Indian Wells Valley
(Kunkel and Chase, 1969). The trace of this zone, though largely concealed
beneath alluvial fans, extends northward beyond Indian Wells Valley (Kuukel and
Chase, 1969).

The Argus fault zone lies along the west side of the Argus Range. The vertical
movement on this fault zone has uplifted the Argus Range and downdropped Indian
Wells Valley. According to Kunkel and Chase (1969), the north end of the fault
zone seems to be terminated or offset by the Wilson Canyon fault zone. The
Argus fault probably extends north between the Coso and Argus Ranges. The
southern extent of the Argus fault zone is not known, but the zone seems to
split--one fault exposed at the divide between Indian Wells and Salt Wells Val-
ley extends to the southeast and is concealed beneath the alluvium of Salt Wells
Valley and the other seems to trend southerly across the outcrop of older lacu-
strine deposits. The trace of this fault in the E1 Paso Mountains Co the south
cannot be determined. Considerable faulting occurs along the north side of the
E1 Paso Mountains, a part of which may be related to the Argus fault zone and
part of which may be related to the garlock fault zone (Kunkel and Chase, 1969).

The Garlock fault zone on the south flank of the K1 Paso Mountains marks the

southern margin of the area considered. This fault zone branches from the San
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Andreas rift to the southwest and has a northeasterly trend as far as the south
end of Death Valley.

The Wilson Canyon fault zone is a group of northwest-trending faults in the

Argus Range that form a distinct graben. If the Wilson Canyon fault zone were

projected northwest to Little lake, it would lie along a line of volcanic vents

that were the source of the unnamed volcanic rocks in that area. According to

Kunkel and Chase (1969) the Wilson Canyon fault zone may extend through the

Little Lake area and the volcanic vents probably occur along this zone of weak-
ness.

4.4.4 Nydrogeology of China Lake Complex. The major water-bearing formation

in Indians Wells Valley is the unconsolidated deposits. The Naval Weapons Cen-

Cer, Inyokern and Ridecrest, the ranches, and all other ground water users pump

water from these deposits. By 1963, more than 580 wells tapping the unconsol-
idated deposits had been drilled in the valley. The occurrence, movement, and

storage of ground water in the unconsolidated deposits is discussed in detail by

Kunkel and Chase (1969) and Dutcher and Moyle (1973). Ground water occurs in a

deep aquifer, the main water body, and a shallow aquifer. The source of

recharging these aquifers is precipitation that falls within the drainage areas
of Indian Wells Valley, Rose Valley, and the Coso Basin.

4.4.4.1 Deep Aquifer. In addition to the wells penetrating the deep or main

aquifer, which may be as great as several hundred feet thick, there are also

many shallow wells in part of the valley tapping shallow fine-grained deposits.

These fine grained deposits overlie extensive clay beds and lenses in the alluv-

ium; the underlying clay beds confine the ground water in the deep aquifer.

The deep water body or aquifer occupies the central part of the valley--the

approximate boundaries are the Inyo County line on the north, an east-west line
approximately 2-i/2 miles south of the Weapons Center boundary on the south, the
Argus fault zone on the east, the Sierra Nevada fault zone on the west, and a

probable ground water barrier about 2 miles south of Inyokern on the southwest.
The formations comprising this aquifer include the younger alluvium and fan

deposits, older alluvium, and younger and older lacustrine deposits. The bottom
of the system is considered to be the base of the older alluvium. The thickness

is probably 1000 feet beneath most of the central valley area.

In most of the valley, this aquifer is considered to be under unconfined condi-

tions. However, in the eastern part of the valley, beneath China Lake and the

area covered by windblown sand and interdune playa deposits, this aquifer is

confined by impermeable clay of the younger and older lacustrine, and playa
deposits. The area, where the aquifer is confined, is north of a somewhat

irregular and ill-deflned line labeled the China Lake Barrier extending from the

Weapons Center main gate to Sandquist Spa and east of a line extending north

from the Spa. (This is discussed later and shown on Figure 4-6 in Section

4.4.4.3.) South and west of this line, the aquifer is largely unconfined.

t Where the aquifer is unconfined, the water is generally of good quality.

Locally, in the area southeast of Ridgecrest, there are areas where the uncon-
fined zones in the aquifer contain brackish to highly saline water. In the area
where the aquifer is confined, the water is generally of poor quality; and in

the deepest part of the aquifer, the water is reported to be extremely saline.

l
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4.4.4.2 Shallow Aquifer. The shallow aquifer lies above the deeper confined
aquifer in the area surrounding China Lake. The base of the shallow aquifer is

poorly defined, but is roughly between 50 and 150 feet below land surface.
Locally, appreciable differences in water-level elevations exist between wells

capping the shallow and deeper aquifers. According to Kunkel and Chase (1969)

wells tapping the shallow aquifer at 50 to 150 feet in depth will probably pen-
etrate clay of very low permeability. In addition Co clay, this formation con-

Cains occasional lenses of sand or sand and clay. The aquifer yields water in

very small quantities, has a lower head than nearby deeper wells that are

drilled into the confined part of the main water body.

Due to the confining bed, the shallow and deep aquifers have poor hydraulic __
interconnecclon. However, as the head in the shallow zone is lower than the

head in the deep aquifer, upward leakage will occur from the deep aquifer to the
shallow aquifer. The rate at which water moves upward from the deep aquifer to

the shallow aquifer is slow due to the low permeability of the confining layer.

4.4.4.3 Ground Water Flow System. The generalized flow system for this type of

environment is shown in Figure 4-5. The upper portion of this figure illus-
trates a cross-section where the geologic conditions in the upper formation
grades into a fine material such as silt and clay. The bottom section illus-
trates the effects of the gradation on the flow system, from the recharge area

on the left, where the aquifer is under unconfined conditions, to the discharge

area on the right, where the aquifer is under confined conditions. The water is

being discharged from the shallow aquifer to the atmosphere through evapotran-
spiration. At the same time, the water from the deeper aquifer is migrating
vertically upward to recharge the shallow aquifer. This discharge area, for

both aquifers, is equivalent to the area of the China Lake Plays.

Ground water flows from the source of recharge or an area of high energy (head)
toward an area of discharge or low energy (head). The value of head of a ground

water body is shown by the altitudes of the water levels in wells; hence, water-

level contours or lines connecting points of equal head can be drawn to illus-

trate the configuration of the water table or potenclometric surface. Ground

water flow is perpendicular to these contour lines and Coward points of lower
head.

Figure 4-6 illustrates the configuration of the water cable and/or the potenti-

ometric surface for the deep aquifer. The flow system at China Lake is compli-

cated. It is composed of a deep and shallow aquifer, however there are also a
faults chat act as barriers to ground water flow.

The flow patterns in the central part of the valley, north of Armitage Field,

are basically from west to east. The recharge areas are in the alluvial fans

near the mountains and the major natural discharge area is the China Lake Playa.

Flow is also towards the well fields as shown in Vigure _-6. The well fields

(:alled Inte.--mediate and Ridgecrest) are shown by :losed lepressions on the map.

Tee only large closed depression shown on =he map is due to the major ground
wa:er discharge through China Lake Plays. As the flow from the west nears the

SNORT track, the lower aquifer becomes confined by iow pe.--meabili:y material

while the water-bearing alluvial material above the confining bed remains under

unconfined conditions. However, the heads in the deeper aquifer are greater

than the heads in the shallow aquifer. Therefore, water from the lower aquifer
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.migrates to the upper aquifer. The China Lake Plays is'a major regional dis-
charge area, that is, water from both aquifers are discharging in this area

through evapotransplratlon.

South of this discharge area, between the Burroughs High School and Richmond

School_ (both in the town of China Lake) a battler fault exists. This is shown

in Figure 4-6 as a dotted line. Do:chef and Moyle (1973) and Kunkel and Chase

(1969) report that the ground water in the deep aquifer cannot flow across this

barrier. This is shown on the map by abrupt changes in the contour llne pat-

terns. Flow north of the barrier is migrating towards the China Lake Playa;

flow south of the barrier is migrating towards the major pumping centers at

Ridgecrest and at the Intermediate Well Field.

In addition to patterns of flow_ the depth-to-water can affect the migration of

contamlnauts. The depth to water has been estimated and shown on Figure &-7.

The area labeled I is limited on the west and south by the coo:act of the eau

deposits and younger alluvium. The depth to water is about i00 feet on the east
and about 220 feet on the west.

'rhe area labeled II extends from the east limit of I towards :he area where

ground water is shallow. The average depth to water ranges fr_ about 150 feet

for the south part. On the east, this area is bounded by area !II. In Area III,

the depth to water is very shallow, generally ranging frc,m do:u: 2 tO 10 feet

but being as much as 30 feet in the southwest portion near Area II (Leedshi!!-

Herkenhoff, 19S3).

In order to determine the potential rate of contaioment =_rst_9_, the aquifer

coefficients are estimated. The transmissive: 7 has been es:_umte_ b7 Dutcher

and Moyle (1973)_ and Kunkle and Chase (1969) to be be:wen 2?'..'wPTand 300,000

gallons per day per foot (gpd/ft). To estimate the hydraui.: :on_J:t_vity, the

saturated thickness is assumed to be equivalent to the 9ec:=_r :! aquifer the

wells are tapping. _n this area the well· are perforat*_ 9etv. en 500 and

900 feet. Therefore the hydraulic conductivity is est_ma:·_ :_ range between

500 and 750 gpd/f: z. Leedshill-Herkenhoff (1983) has car_e_ out slug tests at

Armitage field and interpreted hydraulic conductivities t: razge from 2 to

6 x i0-3 centimeters per second (tm/sec), which is equivalemt :0 spproximately

40 to 130 gpd/ft 1, Therefore, for purposes of this report, · :9_ser_a=ive value

of hydraulic conductivity would be 500 gpd/ft 2 (2.36 s i0-2 am'sec}. The

porosity is estimated at 25 percent and the hydraulic grad_en: is _asured to

range from 0.00095 to 0.0019 and average 0.001. The veloc;:y 'v_ can be esti-

mated from the hydraulic gradient (k), the gradient (I), and the porosity fo) by

the following relationship:

kI

n

Therefore the average velocity of ground water flow can be estimated to be

0.27 feet per day or about 100 feet per year.

A factor adding to the complicated situation of the ground water flow system is

the change in the shallow flow system near the China Lake barrier near Ridge-

crest. The establishment of the Naval Weapons Center aC China Lake and the
growth of the town of Ridgecrest have resulted ia heavy ground water pumpage.

This heavy pumpage along with recharge to the ground water syst_ of sewage
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effluent has changed local ground water flow patterns_ but differently in the

two aquifers. A water-level contour map (Figure 4-8) was constructed for both
the deep aquifer and the shallow aquifer for 1972 to depict these local condi-
tions.

In a model study by Bloyd and Robson (1971), the model-generated water-level
contours for the deep aquifer for 1968 indicate that a barrier to ground water

\ flow exists in this area. This boundary is the China Lake barrier. Flow north

of the barrier is towards the Playa and flow south of the barrier is towards the

well field. The study also suggests that south of the China Lake barrier ground

water in the deep aquifer is no longer confined because pumping in the

Intermediate and Ridgecrest well fields has caused the potentiometrlc surfaco

to fall below the confining clay beds, thus producing water-table conditions.

Therefore, the deep aquifer does not discharge into the shallow aquifer in this

area. It was conjectured by Bloyd and Robson (1971) that the southern and

western extent of the shallow aquifer coincided with the China Lake barrier

because the deep aquifer is the only significant natural source of recharge to

the shallow aquifer.

Because of the paucity of data for the shallow aquifer, the effects of recharge

of effluent from the Navy sewage ponds were unknown. Recharge of this effluent

was suspected to have reversed the natural ground water flow in the shallow

aquifer across the China Lake barrier and to have reversed the natural movement

of ground water between the deep and the shallow aquifers. Reversal of natural

ground water flow in the shallow aquifer across the barrier would cause the

native poor-quality water to migrate southwestward toward the pumping depres-

sions in the Iutermedlato and Ridgecrest areas. Potentially, this condition

could degrade the water there to such an extent that it would not longer be

suitable for use as a public supply.

According to Warner (1975), 27 shallow wells were augered in the vicinity of the

Navy sewage ponds, in the area adjacent to the China Lake barrier, and in the

area east of Ridgecrest near the Ridgecrest sewage ponds. Data from these wells

indicated that not only is the shallow aquifer present in the area between the

edge of the confining zone and the China Lake barrier, but that a recharge mound

exists in this area, centered near Sen. 27, T. 26 S., R. 40 E. (Figure 4-8).

This mound is apparently not related to the Navy or Ridgecrest wastewater ponds.

The explanation for the existence of this mound is given below.

Warner (1975) indicates that in the area of this mound, the differences in wa:er

level between the shallow and the deep aquifer are exemplified by the difference
in water levels between individual wells. Warner (1975) has found that the head

in the deep aquifer is about 50 feet lower than in the shallow aquifer. The

most plausible explanation for the higher head in the shallow aquifer is local

recharge from watering of shrubbery and leakage from water and sewer lines.
This mound maintains the natural northeast direction of flow in the shallow

aquifer across the fault toward the China Lake playa. _e water-level contour

map for 1972 (Figure 4-8) indicates that recharge from the Navy sewage ponds has
not reversed the _atural direction of flow in :he shallow aquifer across the
fault.

The digital-model study (Bloyd and Robson, 1971) indicated that the China Lake

barrier is a very effective barrier to gTound water flow in the deep aquifer
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only. Data from the present study strongly suggest that the fault does not

affect ground water flow in the shallow aquifer. There is no apparent surface

expression of the fault in this area, and it probably does not affect the sed-

imentary deposits near the land surface. The unfaulted sedimentary deposits

apparently extend across the fault and seem to allow water in the shallow aqui-
fer to flow across the fault without interruption. Because the China Lake

barrier apparently is not an effective barrier to ground water flow in the

shallow aquifer, it is especially important to maintain the natural direction of

flow across the fault toward the China Lake playa to prevent the poor-quality

water in the shallow aquifer from migrating toward the pumping depressions in
the Ridgecres: and Intermediate well fields.

4.4.5 HydrogeoloKy of the Mojave '_"/Randsbur_ Wash Complex. Recharge to :he
ground water body in the Mojave '_"/Randsburg Wash complex occurs by direct
infiltration of rain, subsurface flow from the adjoining areas, and percolation
of the infrequent runoff :hat occurs during flash floods from :he surrounding
mountains.

Panamint Valley in the north Mojave "B" Range is a closed structural basin.

From the meager data available, it is the opinion of the California Department

of Water Resources that no water entering Panamlnt Valley escapes except by
evaporation. Only a small quantity of ground water is being pumped. Water in
Panamint Valley beneath South Panamlnt dry lake is very salty, containing as

much as 272,000 parts per million (ppm). In some places freshwater can be

obtained from shallow wells near the edge of the dry laker but in general most

water produced from deep wells is salty.

Only Cwo wells have been drilled in the Pilot Knob Valley (Randsburg Wash) area
which are owned by the U.S. Navy. Pump tests on these wells indicate that the

transmisslvity of the aquifer in this area is very low--about 1000 gallons per
day per foot. The ground water gradient is very flat and appears to slope to the
northwest. The low gradient and transmisslvlty indicate that the quantity of

ground wa:er moving through the aquifer is small and that under natural condi-
:lone the recharge and discharge to the aquifer is probably not more than about
100 acre-fee: per year.

The Garlock Fault is located along the north side of the aquifer and acts as a
barrier to the movement of ground water. Water-level data for wells suggest

that water levels may be as much as 400 feet lower on the north side of the fault
than on the south side.

The aquifer near Randsburg Wash covers an area of about 30 square miles. The

amount of recoverable water in storage depends on the saturated thickness of the

aquifer, and its ability to release water from storage. Lack of well data pre-

cludes an appraisal, although estimates of storage can be made, based on hydro-

logic experience elsewhere. However, of more importance, is the ability of the

aquifer to yield sufficient quantities of water to wells. Its low transmis-

sivity makes recovery of this water difficult as well yields are small.

t
In the southern segment of the Mojave '_" Range about lO00 head of cattle are

grazed under an ephemeral lease. The lease is administered by the Bureau of

Land Management and water is mined by wind-powered pumps from fresh water
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r_eervolrs formed by subsurface sands end gravels of dry Superior Lake to the
south. !

4.4.6 Springs and Seeps. There are no perennial streams or lakes on NAVWPNCEN
lands. A total of 49 springs and seeps have been identified on the China Lake
Range area of NAVI;PNCEN. There ere a few fresh water springs along the western
edge of the Coso Range. Most occur above the 6000-foot level in the central

area of the Coeos. Numerous springs occur in the Argus Range between Argus and
Haturango Peaks. There are two environmentally sensitive seeps. These are

named the lark and G-1 seeps and are located in Figure 4-2. These seeps and a
ditch connecting them contain the Mohave chub, an endangered species.

Water is extremely scarce in the Mojave '_"/Randsburg Wash Ranges. A few peren-

nial springs exist in the Slate Range of the North Mojave "B" area. No springs
and only a few seeps occur in the Randeburg Wash area. The southeast sector of
the Hojave '_" area contains a few ephemeral springs. About a half dozen
springs occur in the southwest sector of the Hojave '_" area.

4.4.7 Soils. The soils et China Lake are presently being described end mapped
by the Soil Conservation Service. In general the soils ere considered as coarse
textured material with cemented zones appearing at depths from 5 to 18 feet,

underlain by sand (light brown decomposed granite). The surface soils are defl-
cient in nitrogen and high in salt accumulation. Soils found at Armitage Air-
field are classified as silty sands. Except for the loose surface deposits, the

soils are dense and compact. At the Range Operations Center near the China Lake
Playa, the soils are predominantly silts and clays. Core samples from this area
exhibit very low dry density and high moisture content. Specific soils investi-
gations are required at all proposed project sites considered for development.

4.4.8 Water Use. In 1912 it has been determined that eight production wells
existed, pumping about 2000 acre feet (St. Amend, 1984). The amount of pumping J
has contlnued to increase, until the estimated amount of water pumped is 26,494
acre feet in 1979. The water use in 1979 is shown on Table 4-3.

The NAVWPNCENdomestic water pumping and distribution systems provide potable
water to the NAV_PNCEN work areas. Fire protection water for most areas is pro-
vided directly by the potable water system. The main domestic water system was
described in a report by George S. Nolte and Associates (1978).

The potable water system in the China Lake Complex includes the main NAVIgPNCEN
domestic water system serving the major NAVWPNCENwork areas, and the small sep-
arate water systems which serve the remote range areas. The water system is
shown on Figure 4-9.

The main NAVI4PNCEN water system is more than 20 miles long. Water must be

pumped from the western sources of better quality water eas= to the _'{AVWPNC_N
headquarters and the China Lake Community and :hen further east :o service :he
other main work areas in Salt Wells Valley. The main dis:rlbution system was !
constructed in 1945-46. The water system has been expanded since then by alter-
ations ia the 1950s and 1960s. A connection co :he Los Angeles Department of
Water and Power Aqueduct in the original system has since been abandoned.
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Table 4-3

Water Use in 1979 (St. Amend, 1984) m

PRODUCER ACRE FEET

WILBUR STARK WATER CO. 993

NAVAL WEAPONS CENTER 5,370

INDIAN WELLS VALLEY WATER DISTRICT 3,402

SEARLES VAT.?.Fy WATER USERS 3,100

ANTELOPE VALLEY WATER COMPANY 429

HOUSEHOLDERS (ESTIMATED) 500

AGRICULTURE (ESTIMATED FROM ALFALFA ACREAGZ) 9,700

SAWMILL 3?000

TOTAL PUHPA_ 26,&94

The NAVWPNCEN water is derived mainly from four wells, which form the NAVWPNC_N

Domestic Water Production Facilities, located at Harvey Field, the County Air-
port at Inyokern, 8 miles west of the NAVWPNCENHaln Gate. This well field is
also known as the Inyokern well field. Three other walls are located 4 miles
west of the Main Gate near the Intermediate Pumping Plant. In fiscal year (FY)
1979, the annual water production from the NAVWPNCEN walls was 1024 million
gallons. The peak production was 10 m/llion gallons per day.

The water from the Domestic Water Production Facilities at Harvey Field is
transferred east to the Intermediate Pumping Plant, where water from three adja-

cent walls is also collected. The water at the Intermediate Pumping Plant can
be transferred to the NAVWPNCZN headquarters and the China Lake Community (FH
area) reservoirs, or else pumped directly to the B Mountain reservoirs (west

side of B Mountain). The FIt reservoirs are nearly 160 feet lower than the I
Harvey Field Pumping Plant. Small demands for water can be delivered by gravity
flow. Delivery of larger demands is made using the pumps to augment the flow
rata. The Intermediate Pumping Plant includes a hydropneumatlc system supply-
lng water to the SNORT track for possible domestic uses, and for the track water
brake system. The FH Pumping Plant supplies the NAVWPNCEN headquarters and the
China Lake Co.unity, Armitage Airfield, including a storage reservoir for the
airfield deluge fire pump system, and nearby range areas to the north.

Both the Intermediate Pumping Plant and the FH Pumping Plant can transfer water
to the B Mountain reservoirs, which determine the operating pressure of the FH
system. The B Mountain Reservoirs also supply water to Booster Stations 1 and 2

which operate in series, pumping water over B Mountain to the Pilot Plant Reser-
voirs. Water flows from these reservoirs through pressure regulating valves to
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enter the China Lake Propulsion Laboratory (CLPL) system. It then flows through

pressure reducing reservoirs to serve the Salt Wells Propulsion Laboratory
(SWPL), the T range and the CT range test areas. Water then enters the CT
reservoir. Rooster pumps et the reservoir transfer the water up to the Skytop

Propulsion Test Range in the far southeast corner of the China Lake Complex.
The Skytop area is served by a small hydropne,*m_tlc system.

In addition to the main well field discussed above there are eight other wells

that may be used to produce water at the MAVWPNCEN. All of these wells are
located west of lrmitage Field as shown on Figure 4-9. These wells include w-2,
3A, 7A, 14A, 20A, 2lA, 22A, and 23A. Of these, Baker One (W-20A), Love-Baker

(W-21A), Charlle Range (W-2/A), and Baker Four (W-23A) are being used for land-
scaping and/or potable water supplies, The other veils can be used if the area
became active.

Randaburg Wash has two wells that are being used for potable water supply
(Dodson, 1984). The depth to water in these wells is greater than 250 feet.

4.4.9 Natural and Geolollc Hazards.

4.4.9.1 Seismic Hazards. Analysis of seismic potentlal is based on an under-

standing of local and regional structural geology, the identification and

delineation of faults, and consideration of the history of seismic activity.

Faults with recent activity of large magnitude, such as the Owens Valley fault

always have been considered more significant in analysis of seismic potential

than faults without historic activity. However, the period of recorded seismic
history in southern California (200 years) is very short, and may be an inade-

quate base for interpreting future activity. It is interstlng to note :hat
almost every event of Richter magnitude greater than six in southern California

has occured on a fault lacking historic activity. (Earthquakes on the San
Jaclnto and Imperial Valley faults are exceptions.) For planning purposes,

faults are classified as "active," if they show displacement within the last
10,000 years (Holoceue period).

The China Lake Complex lies in one of the more seismically active areas in Cali-

forula. Small earthquakes occur throughout the Indian Wells Valley and in the
surrounding hills. The great regional earthquake in Ovens Valley (i872) damaged
adobe structures in the Indian Wells Valley. More recently, a magnitude 5.0
earthquake occurred in September 1938, directly south of the location of the

NAVWPNCEN headquarters area. The last major earthquake occurring in _he vicin-
ity of the Indian Wells Valley was the magnitude 6.3 earthquake which took place
in Walker Pass in March 1946. The earthquake was strongly felt at NAVW_NCEN,

although it did no damage. Between the years 1934 and 1963, energy equivalent
to about 20 magnitude 3.0 earthquakes per 100 square kilometers has been
released in the Indian Wells Valley (St. Amand, i984).

4.4.9.2 Stormwater Flooding. Stormwater flooding has been a significant prob-

lem for the developed area at the China Lake Complex. The outlying range areas

in the China Lake and Randsburg Wash/Mojave '_" Complexes are also affected byi

flooding from seasonal runoff; however, floods in these areas have caused less
d----ge since there is less existing development.
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The NAV_PNCZ_ headquarters, the China Lake Co-,unity, and the City of Ridgecreet

are located im the Indian Wells Valley which serves as a drainage basin for the
surrounding mountains. The major washes which run through Ridgecrest and then

through NAVWPNCEN originate in the E1 Paso MoUntains to the southwest. The
washes of the Ridgncrest~NAVWP NcEN area are poorly defined with small capac-
ities and coalescing alignments.

Kidgecrest Wash and E1 Paso Wash drain to the China Lake playa north of the NAV-

WPNCEN headquarters and the China Lake C_unity. Ridgecrest Wash enters NAV-
WPNCEN near the Main Gate and runs northeast through the Laboratory Area towards

China Lake. E1 Paso Wash crosses Inyokern Road (Highway 178) (about 2 miles
west of the Main Gate) and runs east of the airfield towards China Lake. As

reported, excess water in El Paso Wash from major storms in the past has tended I

to flow east along Inyokern Road to increase the flow in Ridgecrest Wash. Two
such storms, in 1963 and lg6&, caused d---ge to NAV_NCEN administrative and

laboratory facilities. In addition, some flooding occurred in 1983 especially
in the 8WPL area.

A series of small unnamed washes drain to the Satellite Lake amd Mirror Lake

playas east of the NAVWPNCEN headquarters and the China Lake C_unity. Flows
in these washes in the past have resulted in some flooding of NAV%TNCEN housing
areas,

&.5 ENVIRONmeNTAL PROPERTIES AFFECTING MOVEI_NT OF CONTAMINANTS. This discus-

sion examines in a general way the potential for migration of contaminants
expected to be present in soils of some areas at the China Lake Naval Weapons

Center. Data from previous studies have been used to identify compounds and
groups of compounds both organic and inorganic in nature which are present in
soils at a variety of locations at the facility. Physical properties including
aqueous solubility, vapor pressure, boiling points, freezing points and polar-

ity were used in conjunction with chemical properties of each compound or group
of compounds to identif7 predominant pathways for transport of each compound to

the environment via the local ground water system. Following identification of
dominant m/gration pathways, each compound or group of compounds was examined
with respect to concentrations and relative travel times for contaminants to

reach ground water and how these contaminants would be transported in local
ground water. Rates of contaminant migration in the ground water system are
also discussed.

From previous studies and information gathered in .this lAS the follo_ng tom ~
pounds and/or groups of compounds have been identified as soil contaminants I
potentially present in significant concentrations at some sites:

. Pesticides (including chlordane and DDT)
· Solvents

· Explosive compounds (TNT and RDX)
· Jet fuels
a Diesel fuels

· Propellants (s_lld and liquid)
· Heavy metals (from chemical and photographic laboratories)
· Acids (from chemical laboratories)
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The rate of migration of the above compounds at a specific location is strongly

dependent on a variety of soil and ground water properties. These properties
include:

· Soil pH
· Sell minerals present (clays, metal oxides)

· Sell organic matter (type and concentrations)
· Ground water pH (including unsaturated zone water)

· Chemical characteristics of ground water
· Depth to ground water
a RaCe of ground water flow
a Race of rainwater infiltration

a Site stratigraphy

In general, unsaturated zone soils aC the facility ere alkallne in nature and
may contain an abundance of salts near the surface or in caliche zones due to

the arid environment. Concentrations of soil organic matter are Iow and concen-
trations of clay minerals are moderate. The quality of the neutral co alkaline

ground water is relatively poor with high total dissolved solids. Total dis-
solved solids of these concentrations will enhance transport of inorganic con-
taminants by co,plexation phenomenon. Wlth the variables of the sell ground
water system fairly veil defined, wlth the exception of depth to ground water,

the specific contaminants will be examined. As depth Co ground water is perhaps
the single most important factor in calculatin s the period of time necessary for
· contaminant to reach the ground water system · co_ent regarding thls variable
is necessary. Depending on the location of contaminant sources at China Lake,
depth Co ground water may vary from less than 5 feet in the region of the sewage
evaporation ponds to an excess of 200 feet in other portions of the facility.

The subsequent discussion has not considered exact locations of contaminants
but discusses relative migration from · hypothetical contaminant source loca-
tion.

4.5.1 Pesticides. Pesticides very considerably in their composition, volatil-
ity, water solubility, and therefore in their mobility. The two compounds of
primary concern, chlordane and other pesticides like DDT, are similar in molec-

ular structure, both being organochlorine pesticides. In general, both pesti-

cides are very insoluble in water with maximum solubilities in the low parts per
billion range. Chlordane is significantly more volatile than DDT with average
retentions in near surface soils of 55 percent and 80 percent for 1 year respec-
tively. Chlordane is considered volatile while DDT is considered slightly vol-

atile. However, in a subsoil/ground water environment mobility is controlled by
aqueous solubility and attenuation by soils. Both chlordane and DDT are ranked
in the lowest mobility class of all common pesticides due to their Iow aqueous
solubility. Other organochlorine pesticides including heptachlor, aldrin, and

endrin exhibit similar mobility due to similarity in structure and aqueous sol-
ubility. In sum,,_ry, both chlordane and DDT are relatively immobile in all

soils due to Iow solubility and the atCenuative capacity of local soils which

are moderately rich in clay minerals.

4.5.2 Solvents. In general, solvents, usually halogen·ced organic compounds,

] have high aqueous solubilities and exhibit limited attenuation by soil miner-
als. Therefore, once solvents have reached the ground water cable their races
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of migration approach transport rates for conservative species such es chlo-
ride. It is understood that some solvent compounds, such es TCE, may in fact
travel faster in ground waters than conservative species like bromide or chlo-
ride due to lower attenuation than these species. Diffusion and.disperslon of
solvents once in the &round water system may reduce concentrations by dilution,
but the process which will dominate effective times for solvents to reach recep-
tors is the time necesser 7 for these compounds to reach the water table.

In an arid region, such as the China Lake area, considerable solvent nay be
retained in unsaturated zone soils for considerable periods of time by surface
tension effects. As with contamination by jet or diesel fuels the solvent com-
pounds (light hydrocarbons) will be dissolved end rill move with percolating
rainwater to the water table. If, however, only severe storm events penetrate
the upper few feet of soil and the unsaturated zone thickness is on the order of
100 feet, not atypical at China Lake, these compounds nay he retained within the
unsaturated zone for · number of years prior to dissolution in ground water.
However, once these compounds reach ground water they ere extremely mobile.

4.5.3 Explosive Compounds. The explosive compounds of specific interest at
China Lake are TNT end HDX. Processes controlling m£Eration of 2, 4, 6 TNT end
RDX ere aqueous solubility, adsorption By soil minerals, and biodegradability.
Solubilities of TNT and RDX are approximately 130 mg/1 and 65 mS/1 respectively
et 20°C. Dilution effects will prevent ground waters from approaching these
maximum concentrations. Clay minerals present in the unsaturated zone rill
exhibit relatively high ettenuetive attraction for TNT and considerably less
for RDX.

Biodegradability of TNT is well documented and by-products of TNT degradation
include ocher nitrated aromatics (1, 3 DNB, 2, 4 DNT, 2, 6 DNT, and 1, 3,
S TNB). Degradation occurs by loss of either a nitrate or methyl group from 2,
4, 6 TNT (trlnitrotoluene). RDX has been found to be little affected by the
presence of microbes. In combination with observed mi&ration rates epprox-
inately twice that of TNT, RDX, which remains unaffected in the unsaturated zone
and in ground water, will he more mobile then TNT or its degradation products.
Documented experimentation yielded date suggesting that RDX nay be as mobile as
the nitrate ion confirming that soil minerals have little attenuetive capacity
for RDX.

To s,---=riae, TNT is readily degraded to other nitro aromatic compounds and is
moderately well attenuated by sell minerals (predominantly clays). RDX, how-
ever, does not readily degrade and exhibits little attenuation, resulting in
fester travel times within the unsaturated zone end within the water table.

4.5.4 Jet and Diesel Fuels. Relatively large volumes of jet fuels end diesel

fuels have contaminated subsurface soils. The degree of ground water contamina-
tion end the compounds present in local ground water depend on the volumes of
fuels, the area over which these fuels were disposed of, the unsaturated zone
thickness, and hydrologic properties of the unsaturated zone.

If the volume of fuel can be absorbed in the unsaturated zone without forming a w
discrete layer of petroleum floating on the water table then contamination by
the fuel will occur over a relatively long period of time in conjunction with
percolation of rain water. Water soluble compounds such as benzene and toluene
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will be transported to the water table at a rate 'faster than less soluble,

heavier hydrocarbons. Aliphatic components which dominate the fuel composi-

tions tend to break down in the environment much more readily than the minor
component aromatics like benzene and toluene.

If the volume of fuel disposed of totally saturates the unsaturated zone beneath

the disposal area a discrete layer of petroleum product will be present floating
on the water table. The hydrocarbon layer in the form of a lens will migrate

partially upgradient but predominantly downgradient. In addition, water sol-

uble compounds will be partitioned into the ground water and migrate as dis-

solved contominants. Rates of contaminant migration are dependent upon the
specific compound's properties, ground water flow rate, and sol1 minerals pres-
ent.

4.5.5 Propellants. Propellants which are petroleum based will exhibit migra-
tion properties es described above under jet and diesel fuels. Propellants
which are solid, specifically beryllium, will exhibit different mobility.
Although beryllium use on NAVWPNCZN was limited, some detail ia provided here

because its properties had to be considered when evaluating some past disposal
sites for the chemical on NAVWPNCEH. Beryllium is very insoluble inmost envi-

ronments of soil/ground water and is strongly attenuated by clay minerals, metalJ
hydroxides, and organic matter due to its small charged ionic nature. Typical
surface water concentrations of beryllium ere less than ! ppb. Transport of
Beryllium is thought to occur by formation of a fluoroberyllate complex. Chlo-
ride complexation which usually enhances a metal's solubility, is not stable
and, therefore, soil/ground water systems which have high fluoride will exhibit

the strongest migration potential for Beryllium. Upon consideration of migra-
tional processes that ere dominant at China Lake the potential for beryllium

migration, especially in small volumes, is low due to low solubility and strong
attenuation by soll minerals.

J 4.5.6 Heav_ Metals. Heavy metals are expected to be contr[buted to the soil/

ground water system from both laboratory and photographic wastes. Metals of'

primary concern would be silver (Ag), arsenic (As), chromium (Ct), lead (Pb),

copper (Cu), and possibly zinc (an). In the soll envlronment present at China
Lake most of these metals will he relatively insoluble. Specifically Pb, Cu,

and Zn are very insoluble at alkaline phs. However, if acids were disposed in
the same area or metals were disposed of in acid solution the potential for

transport would be greatly increased. As is the case for most contaminants the

greater the unsaturated zone thickness the slower the transport process will be
due to strong attenuation of these three metals (PB, Cu, Zn) by soil minerals.

Chromium and arsenic exhibit aqueous properties different from Pb, Cu, and Zn.
These metals form anionic (negatively charged) complexes with oxygen and have

relatively low charge densities. Due to the large ionic size and negative

charge these metals are not strongly attenuated by clay minerals. The formation

of such complexes also increases aqueous solubility and therefore these metals

have a much higher potential for transport than moat other heavy metals. Iron

oxides, at neutral soil pH, do retain a net positive surface charge and, there-
fore, do attenuate Both arsenic and chromium. The concentration of iron oxides

and specific mineralogy will determine the degree to which attenuation occurs.

However, in general, arsenic and chromium are very mobile. Hexavalent chromium
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is the chromium oxidation state of greatest concern as it is significantly more

toxic than trivalent chromium at identical concentrations.

4.5.7 Acids. Assu_ing that locations where acids were disposed of have unsat-
urated zones of moderate thickness (at least 30-40 feet) small volumes of acid

disposal will not exhibit strong ground water contamination potential. Due to
the arid envlrotment and probable buildup of salts in the near surface soils,
acids percolating downward in the soll column will be neutralized relatively
quickly unless large volumes were disposed of. As stated previously, if acidic
solutions containing metals were disposed of, enhanced metal transport will
occur. Acid dispose! will cause some dissolution of unzaturated zone minerals
and salts but for the most part this increase in total diseolved solids will he
basic elements such az aluminum, and silica and will not significantly affect
the already pOOr ground water quality.

4.6 CONTAHINATIONHIGRAT%ON POTENTIAL. To z,_m=rlze the potential of contam-

inant mlgration, the receptors and pathways will be described. The contami-
nants' persistency, solubility, end attenuation were discussed in general in
Section 4.5. Az there is no date on dispersion, it will be assumed that the
contaminant will disperse about three degrees around the idealized flow path.

Figure 4-10 shows the generalized flow patterns and receptors. The major recep-
tors are the seeps containing the Mohave chub which is se endangered species.
These are the G-i and Lark seeps along with the connectio I drainage ditch. The
other receptors are the Ridgecrest and Intermediate Well fields, and isolated
Wells 7A and 22A which can be used for irrigation and dcBeet_c purposes.

In order to determine the sources of potential coutemiaatLo_ to the seep area,
limiting flow lines were constructed as shown on Figure &-10. .'his illustrates
that ground water flowing between these flow lines and _orth of the barrier in
both the shallow and deep aquifers will migrate towards the seeps end their con-
netting drainage ditch. Contaminants in the ground _:er wtthim this area have
a potential tom[grate to the seeps. Cround water outstde tease flow paths will
enter the China Lake Plays but should not enter the seep area. _t should be
remembered that flow patterns can change and, therefore, these idealized flow
paths can also change. These changes can either increase or decrease the area
of flow towards the seeps.

In addition to ground water flom toward the China Lake Plays and to the seeps,
another key ground water flow direction in the deep aquifer is toward the well
fields south of the barrier. There is no shallow aquifer zouth of the barrier.

The well fields produce water for public consumption and ore, therefore, impor-
tant receptors. Ground water south of the barrier will flow towards these
wells. Therefore, any source of contemlnatlon in th_s ores may affect the well
fields. These migration paths are shown on Pigure &-10.

As discussed in the hydrogeology section, ground water flc, e in the shallow aqui-
fer just north of the barrier has the potential to change directions and flow
towards the south. This is due to artificial recharge from irrigation, leaky
sewers, and the wastewater ponds. Thus, there is s potential for the naturally
poor quality shallow ground water to flow to the Ridsecrest well field. Also,
there are sites in this area containing contaminants. Therefore, this change in
flow regime also can cause the contemluants to flow towards the well fields.
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As shown on the figure, ground water also flows toward Sale Wells Valley. There

are no known receptors in this area _het will be affected by contaminated ground ·
w&Cer.

Presently, there is not enough data available to determine the travel time for a
contaminant to reach one of the receptors. The travel time is affected by the
hydraulic conductivity, porosity, organic and clay conten_ of the aquifer mate-
rlal and unsaturated zone material, the gradient of the water table, and the

properties of the constituents as discussed previously. A general range of
sround water velocities has been computed and discussed in the hydroseology sec-
tion, 4.4.4.

m

m
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CHAPTER 5. WASTE GENERATION

This chapter describes past industrial, ordnance and radlologlcal operations
that have generated hazardous wastes at Naval Weapons Center (NAV_PNCEN) China

Lake. The purpose of this description is to provide an historical perspective
with regard Co the generation and use of hazardous waste compounds aC NAVWPNGEN.
The chapter also serves to define waste volumes and locations of disposal.

5.1 INDUSTRIAL OPERATIONS.

5.1.1 Liquid Chemical Waste Generation. Industrial operations that generated
liquid waste at NAVIgPNCENcan be divided into six areas:

· AgmlnlstraCion and Public Works Area

· Hichnlson Laboratory
· ArmiCage Field

· Range Areas
· Salt Wells Propulsion Laboratory (SWPL)
a China Lake Propulsion Laboratory (CLPL)

5.1.1.1 Administration and Public Works Area. This area contains administra-

tion buildings, former civilian dormitories, former barracks, coumunlCy facill-
ties, and the public works compound. Public works contains engineering and con-
sCrucClon functions as well as metal and maintenance shops. Table 5-1 shows the
source, type and amount of industrial and chemical waste Chat was generated in
this area during past years. In s.-_,,ry, a total of 16,600 gallons a day of
industrial wastes were discharged to the sanitary sewer in the administration

and public works area prior co 1980. Of this amount, approximately 10,000 gal-
lons per day (gpd) was boiler blowdownwaCer contaminated with phosphates, sul-
fires, and tannins. Detergents, oil, solvents, grease, acids and caustics made
up the remaining amount (approximately 6700 gpd). Prom the mid 1940s through
1980, most of these industrial wastes were discharged co the sanitary sewage
system. Since 1980, the industrial wastewaCer generated in this area has been
directed Co a new industrial sewer which leads Co two lined evaporation ponds.

5.1.1.2 Michelson Laboratory Area. Michelson Laboratory was constructed in
1947. It is the major laboratory aC NAV_PNCEN China Lake containing the follow-
ing departments: Systems, Fuze and Sensors, Technical Information (photograph-
ics), Ev4_ineering (machine shops), and Research and Weapons. Additionally,
activities such as circuit board processing, electroplating and metal cleaning
take place at the lab. From 1947 to 1980 an industrial waste collection system
carried liquid waste water from these activities to two unlined ditches. Tables

5-2 and 5-3 show the inventory of industrial liquid wastes that were discharged
to the two open unlined ditches prior to 1980. Approximately 9400 gallons per
day of industrial wastes were discharged into the east ditch and 62,000 gallons
per day of industrial wastes were discharged into the west ditch. Most of the
wastes from the west drain were from electroplatlng or photographic operations,
while the east drain was mostly cooling water contaminated with acids and
algicides.
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Table 5-1

_aduscrial Vale·racer G4n4rated at ch· Aduiniscracion/Publit Vocka Area

Each.laced
Point of

Suildlas Daily FXcv Dispeeal
Number Activity Gd_ereci_f Vafte T_e of Vesta (_) Prior co 1980

00979 Dele·line TJDA and _aehdmm - SuLfuric Acid, Kerosene, 100 Smaicaz? sever
Pipe Shop Cheacoul B-12

00978 Sc·aB CleauAas hck., Grease, Oil, lOO Holdius Tank
Tz_chlo_oechylea·,
Ca.baa Ti crachloride

00993 Paint Splay Sooth Vacar Paint Chips and AOO 9oicar7 Sever
_aLl Tank Sludge

01198 Dip T--_, Solvest Tuk and C_Jticl, TrichL_roethylene, 200 Sanitary S_r
Vaghdolfu - hch_e Shop Pecchioroechylene, Oil and

Oriel·

00991 gcchia D T_, DeSreUi_ Trichina'·ethylene, Sul_u0rie 500 Sanitary Sever
Ta_ and Vafhdovn - 8coal Acid, MlCTic Acid, Mydr_-

chlmr_c Acid, Acetone,
TrepTo_l

00989 _asce Battery Acid and V_h- Sulfuric Acid, g_tric Acid lO0 S_nicary S_r
dm - hca·r7 Shop

00989 Caustic Tank, Acid Tank Sulfuric Ag£d, Caustics 1,300 sanicar_ Sever/
and Vaehdmm - Iddiacor Shop nd Vaeh Vater Scorn _aia

01197 vehicle ValhdMm Arm_ _r_r_, _L_.7.-ad.,"_r_-.rd_ ', _ '_ca_-_ever

013&_ Steal CleanSeD IbiGk· Dets_Cs, 0_.10tete· 3,000 SoiCary Seu_r
and?_

01016 Boiler Planc No. Z SlMmm PhosPhate, Snd_uB Sallie· $,000 SeuiCa_7 SMmr/
VaCOT iud Softener Sac_h and Tmmiaf Sco_u Drain

00032 So_ler Plauc No. ! Slowdcmu Pholl_acee_ Sndium Snl£ic· _,OOO Sanlcar_ Sever
VaJCe and Tmmine

00878 vehicle Vaf_ A_e· ac Decer_ocs, Oil, Cc·ace; 1,000 Open Ore_nase
Fire _cacic_; Drill fires Unburned c_ta_i_ate_ fuel 300 Ditch
for c_a£nlu_ and cases (J?.-A,J_-9, AVCO3)

Total 18,000

Source: Lmrry and Aleociacel, (1970) Volume Z.

m
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T4bLe 5'2

_4ocIwace_ _euecaced ac _¢hillou _fb _nd O_schac_ed
co the _lmc Zuduscci&l DTaln Pc£or co 1980

ZJciuced _£_

Po£uc of _e_ac£on Diil_ Flor (GP_) C_osicion

Laboratory &tel, Vest S_de 2jO00 Coo_£n t Vac_r
-_4i_ ¢orcidoT

500 D_Jcharse _ _euical $£uk_, _uclu_i_g
Dilute A_ids, _al_f ahd So_v4_c_

CiccuiC _oard _r_eJ_n I IO,OQO D_uC4 $c_ippe_, Solder _c_, _richlo_
Shop (_u£1din$ OQO_) ethylene

E_ecccopL&c_n_ 10,0_ D_luCe _pp_r Sulfate, _ec41 _a_ceJ and
¢_ccuics {BqildinS 0_05) ACids

_u_di_ 0000_) C_uicics and _e$_eas_rw CT_ichloroec_Lene)

EleccropLac_n$ S_op 20,000 _n_e Vaca_, _i_uce Cyanide, _y_roch_orlc
CB_ild_n_ 0_00_) and Sul_ucic _idl, $od£ua Chr_ce, Sod_

R_dro_de, Nickel Acec_ci, C4ufc£_l,
_richloroeCh_leu_, Chro_£_ _£d

SoLid State Laboracor_ _00 D_luce_dr_£1_o_ic aud_och_oci¢
_Bui_d_ s 03]2) _icc_ Acids, Alcohols _nd Solvents
_lecccouics

],000 ¢oo_in i Vacer

_00 _loulzed V_cer

?_oco Shop South $_d4, V_n_ _,000 _oco _rocesein s _e_ictls

(_uiLd_nl 0000_)

I Photo Shop, Notch Side, _in$ 3,_00 _hoco _Toceo_£nl _e_ca_s
1 COrot & _oCio_ PiCCU_el

Total 62,000

Source: LC_rL*7 attd &lioclaces, 1978.



TAble 3-3

_nve_co_ of _4mgevaclr C.4ner&_ld &_ M_heLsoa _4b &ual ·
Dilcha_lld co _he _al_ _adulcri&l Dralu Pr_ _o 1980

Eltima_td _M

Poia_ o_ Geuera_io_ Da_lv _ (G?D) Cce_3oelc£o_

Satiety _a, W£al 6 100 Oilu_e S_zic Acid
(l_£1d£as O00Q$) D_luce S_r_pper, So_der _rica,

Cizcu_c Bo4rd _rocell_ &,OQO Trichtoroe_h_eae

_aboracor_ Area, _or_b S£de _,000 CO_1£_1 _acer
W_=i & (Bu£1dial 0000_)

100 _£_¢_ar_e _r_ Chemical SLmk_ co IncLude
Di_gce Acids, Bales aad So_ve_$

_abora_ory Area, S_h SLde, _,_00 _oo_ng _acer

I00 D_Jcha_e _r_a _em_ca_ $L_s _o _acl_de
Diluca A=idl, _ameJ and $Q_vencs

_aboracor7 Area. _el_ S£4e _,000 C_l£al _a_er
._aln Corridor (Bu£1d_= S 0000_)

LO0 _lcharze _r_a _ae_ica_ SLak. _o _ac_de
D_l_e Ac_d_, _ale_ 4Gd Solvem_J

COQ_£_i T_g Oa Top c_ 2,000 Al_icideJ mad Scale _mh£_co_s
Shop S_dia 8 (mG£_d£=_ 000_$)

TO_al 9,AO0

Source: _ lad AiloCiaces, ].978.
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The operations normally carried on in the electroplating shop are as follows:

Anodizing - Both clear and color coats, oxide coating of steel, stainless
steel, copper end brass.

Copper plating from cyanide solution.

Silver plating from cyanide solution.

Gold plating from cyanide solution.

Nickel plating - bright and conventional.

Nickel plating - electroless.

Tin plating from an alkaline stannate solution.

Chrome plating - decorative and hard chrome from chromic acid solution.

Degreesing using trichloroethylene.

Bright dipping using chromic acid and dichromate solutions.

Descaling.

Passivating.

Associated with the wet operations are alkaline cleaning tanks, acid dips using
sulfuric, hydrochloric and nitric acids, and a number of cold and hot water

I rinses.

The plating solutions were normally never discarded although it is conceivable
that under some circumstances it may have been necessary to dispose of a tank.
Under normal operating procedure the tanks were replenished with water, metal
salts and additives to maintain their efficiency. Losses were normally due to
dragout, i.e., the solution that was carried out of a process tank by the work
being plated or treated. Water was also lost by evaporation and the water
losses were made up from a deionized water system.

i The alkaline cleaner solutions and the acid dip and acid strip tanks were dumped
and made up fresh with varying frequencies. The acid strip and descaling tanks
contained high concentrations of heavy metals and were handled in the same
manner as any plating or anodizing solutions.

The main sources of waste water discharged from the plating room were the

10 rinse tanks and the condenser in the degreaser. The minimum operating flow
of the plating room during working hours was about 30 gpm with a maximum flow

approaching 50 gpm. Ail of this water was discharged to the industrial waste
_ drain and contained heavy metals originating in the plating and anodizing solu-

tions. The discharge from the electroplating shop was one of the major sources
of industrial wastewater from the Michelson Laboratory.
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Trlchloroechylane vas used in the degreaser and occasionally the degreaser was
desludged. The sludge was disposed of as a solid waste. Any trlchloroethylene l
disposed of was placed in drums for separate disposal. It is likely that this
waste was hauled off to the Pilot Plant Road Landfill or SNORT Landfill sites.

The following is a llst of the electroplatlng shop chemicals used and the
approximate consumption per year:

Trichloroe_hylene 1800 gallons
Acetone 70 gallons
Hydrochloric Acid (200-22 ° Be) 60 gallons
Sulfuric Acid (66 ° Be) 200 gallons
Nitric Acid (Concentrated) 330 gallons
SodiumHydroxlde 100 gallons
Sodium Hydroxide (Approximately 50Z) 30 gallons
Chromic Acid 200 pounds
Chromic Acid (Etching Solution) 500-100 gallons
Boric Acid 50 pounds
Acidic Acid (Concentration) 3 gallons
i--onla Hydroxide (Concentration) 50 gallons
Vapor Degreaslng Solvent-Freon, 300 gallons
Turco Solvent 30 gallons
Potassium Hydroxide 75 pounds
Ferric Chloride (Etchant) Up to 1000 gallons
Copper Cyanide 75 gallons
Silver Cyanide 50 gallons
CadmlumOxide None Used in 1977

Sodium Cyanide 100 pounds
Potassium Cyanide 75 pounds

Nickel Sulfate 200 pounds
Nickel Sulfamate (Solution) 5 gallons
Nickel Acetate 200 pounds
Fluoboric Acid (48I) 30 gallons
Ethyl Alcohol - 190 Proof 500-1000 gallons
Ethyl Alcohol - Reagent Grade 20-25 gallons
Copper Pyrophosphate (Solution) 200 gallons
Black Oxide Coating for Steel

(Alkaline Materials) 200 pounds
Black Oxide Coating for Stainless

(Alkaline Materials) 10 pounds [
Black Oxide Coating for Copper and Brass

(Alkali) 10 pounds
Potassium Stannate 100 pounds
Alodlne Solutlon Containing Ferrlcyanlde

Salts, Acidic Chrc_ate and Fluorides 100 pounds
Dyes for Color Coating 100 pounds

t

Source: Lorry and Associates, 1978.

Included in the list of materials are the materials used in the printed circuit
processing and plating shops. This is a very small shop but the printed circuit
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etching operations are one of the major sources of chromic acid at the labora-
tory. Prior to 1980 this material wes discharged to the industrial waste
drains. The amount of hexavalent chromium used and disposed of in the printed
circuit processing appears to be as much as ten times that used in the larger
electroplating shop. The waste solution contains other heavy metals as well.
The small printed circuit plating shop is a very intermittent operation. The
operations are similar to the large shop and include electroless copper placing,
acid copper pyrophoephate, nickel, tln-lead and rhodium plating. The copper
pyrophosphate solution was disposed when contaminated.

Since 1980, these Michelson Lab industrial wastes have been discharged into a
new industrial sewer system which leads to two lined evaporation ponds.

5.1.1.3 Armitage Field. Armltage Field (AF) supports all air operations
including developmental test and evaluation (DTE) and operational test and
evaluation (OTE). Included here ere operations, aircraft intermediate mainte-

nance, laboratories, storage and support facilities. Prior to 1980 wastes gen-
erated in this area either discharged to an open ditch or to the sanitary system
(Imhoff Tank/Percolatlon Pond). After 1980, wastes were discharged into a newly
constructed sanitary sewer that flows to the City of Ridgecrest's treatment
plant. Petroleum wastes are collected in oil-water separators before entering
the sewage lines. Industrial wastes that were generated at AF are shown in
Table 5-4.

The AF sanitary system, prior to 1980 handled 17,000 gpd of wastewaCer, includ-

lng approximately 1500-3000 gpd of wash water and boiler blowdown (Lowry. and
Associates, 1978; Table 5-4 does not reflect these fiows as all the sources were

not documented in the Lowry report). It also received 500 gpd of wastewater
contaminated with detergents, solvents, grease and oil (shown on Table 5-4).

I, This waste ultimately went to a percolation/leach pond.

Approximately 6000 gpd of detergent, solvents, grease and oils and 1000 gpd of
sodium phosphate, sodium sulflte, and cannln-contaminated wastewater were dis-
charged to the open drainage ditch or the storm sewer which utimately reached
the open drainage ditch. These flows are further described in Table 5-4.

Waste fuel (contaminated /P-4 and JP-5) was also generated in the A_ area.

Approxim=tely I million gallons of this waste fuel were generated between the
years of 1945-1982. This waste fuel was ultimately disposed of in dry wells at
the fuel farm (Leedshill~Herkenhoff, 1982).

5.1.1.4 Range Areas. NAVWPNCEN China Lake contains a number of Range areas

classified into broad categories as follows: Air Ranges; High Speed Track Com-
plex; Ground Ranges; Warhead Test Facilities; Area R Test Complex; Burro Canyon
Test Complex; Thompson Laboratory; Environmental, Safety and Non-Destructive
Test Facilities; Fuel Air Explosive Test Complex; Propulsion Test Range;
Special Purpose Ranges; and Randsburg Wash.

_ Each range has a specific purpose and consequently is operated accordingly.
Many of the ranges overlap physically hence, coordination in these operations is
necessary. Only a few of these ranges have generated industrial wastes. These
ranges have been identified as ER, G-l, G-2 and R (Lowry and Associates, 1978).
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Table 5-A

Zad_c_&_ Waecel _eae_aced ac AruAcap FleZd

Point

Zlcimaced of D_lpo-
Build£_ _am Jal PTior
N,.--her Accivt_ _eueracinw Yule T_e of _lce Daily _1_ _0) co 198Q

A_:c_atc _amb Area S_Cb Oece_mc, Tricblo_o- _$_ Opea _a_aale
of Sau_e_ NO. _ ec_Leue, _reaae, and OL_ D_CCh

_c_uced _4_Ce_CeT

20Q00 Shop Anu in w-_ge_ _o. 3 Graale, Qil, --_ T_ _._Q _ DTaiuse
OAsc_a_Aa_ co _l_ O_aLng _ca_Aucad _aac_acer _c_

200_! _uh Area _a S_ So_veacm. DecayS.ac, SO0 Saa£ca_ S_r

£m_ed _amcmce_ P_ad)

02286 Seem ¢1---_S Area ac Detect.ac, T_, _00 Open D_a_a_Je
C_ S_C A_sa G_eue I 0_1 ¢_,acfmr DiC_

_mce_ _uc_ace_

20007 BoAter P_aac _o. S _aoe_aacas, 5_i_a !,0_ Scorn _a£m
B_m Sulfice, a_d Tanai_s

C_C_uCtd _uCevaCiF

F_e_ Farm C_,ac'_-_aced Jec Fuel _ iud J_-_ _00 Dry _eLls ac
Fuel Farm

Source: Lom-_r and A-soeAates, [9711.

I
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All of the above mentioned range areas generating sanitaryand industrial wastes

used septic and leach field systems or cesspools prior to 1980. Due to a high

water table and/or poor percolation characteristics of the soll at many of the

range sites, some of the leach fields did not function correctl 7. This failure

of leach fields has resulted in septic tank effluent surfacing near some range
st_].ctures.

Several types of industrial wastes were generated within the range areas,

including chemicals such as photo film developer, fixing solutions, alglcidas,

laboratory wastes and cooling tower blowdown. Table 5-5 lists the sanitary and

industrial wastes generated by the range areas. Host of the affluent in these

areas was from cooling tower water. A total of &7,300 gpd of effluent was gen-

erated in these various range areas prior Co 1980. Much of the industrial

wastes generated consisted of coollng tower blowdown (20,200 gpd). ApprOx-

imately 100 gpd of solvents, etching wastes, photo lab wastes and paint sludge

were generated in these areas. The remaining wastes (27,000 gpd) were sanitary

wastes. In 1980 these ranges were tied to the sanitary sewer system so that

septic tanks and leach _ields are no longer used.

5.1.1.5 Salt Wells Propulsion Laboratory (SWPL) and China Lake Propulsion

Laboratory (CLPL). Industrial wastewaters containing chemicals that were used

to test explosives were discharged to settling basins at CLPL and SWPL prior Co
1980. Effluent fram the settling basins flowed to unlined ditches. Once in the
ditches_ the wastewater evaporated or percolated into the soil. Industrial

wastes other than explosive waste were discharged directly to unlined ditches.
In addition, chemical-contaminated wasteweters were also discharged to the

septic tank and leach field system at SWPL and CLPL.

Chemicals discharged at the SWPL include photo developer and fixing solutions,

waste solvents (Crichloroethylene), sulfuric acids, boiler blowdown and miscel-
laneous chemical wastes. Table 5-8 lists the locations, amounts and types of

industrial wastes generated at SWPL. The combined flow from SWPL was 14,150
gpd. From 19&6 to 1981, China Lake Propulsion Laboratory area discharged waste-
water containing RDX (cyclotrimethylene trinitremlne) materials and AP (apache
coal powder) to unlined ponds from Buildlngs 10570 and 10580. The volume of RDX

and AP wastes is not known. In addition, there were three leach fields that
received similar wastewater contemlnated with phosphates, sodium sulfides,
dilute TNT, RDX and AP explosives, trichloroethylene (TCE), oil, grease and
photo lab chemicals. The three leach fields were near the CLPL administration

area (Building 105), near the CLPL experimental llne (Buildlng 304), end at the
CLPL static firing area. They had a combined flow of about ?500 gpd.

5.1.2 Solid Waste Generation. The types of solid wastes may be categorized by

the generation area as follows: Family housing wastes; Base facilities wastes;

Shop and industrial wastes.

Family housin 8 wastes were generated at the rate of approximately 8858 tons per

year during past operations. These wastes included ali dry trash, lawn and
garden wastes, and garbage generated at the family housing complexes. Other

base facilities (excluding industrial shops) generated solid wastes aC the race
of approximately 4357 tons per year. These wastes included street sweepings and
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TIbXe $-5 ·

Saul. car7 a_d _nd_scr£al walcmv&cmr GeueFacid
aC _dmgm &clam _l, i, Gl, _2

BSCLmACmd ?o£nc oF

Mix_mmm D_spoea_
Lanle Da_Xy Flow Pr£or co

Area ?_ac of _era_on Tv?e o_ Waste (CPD) 1980

ER _nompsomLaboracory Bu_Idiass SEmica_-ywaoces 8,000 Septic TEak/Leach Fteld
31433 enci 3L&39

El ThampeouLaboracot_ Bul_dtng CoolLnl Tower l&,&00 Open DvainEje D%ceh
31433 ''

K[ A_tci-ltmdE-cionZdsborsc_t-7 SuicaTT_tfces _,300 Septic Tank/Y. mach FieXd
iu_Id£ngs 3t&_& and 31&&O

ER Build£ng 3143& tcchin$ Masces NegligibLe Septic Tank
(i)

R i hnle Cmsplex [&tl Su_ldinls) S_cary _asces 9,&SO Septic Tank/L(ach Field

R Build_ng 3X304 Dilnce SoLvents [elL_l_b_e Septic Tank/Leach _%eld

a _athead Otvtlop_eGc -'_oco ]db _asces gettisible _a3pool
_uild_u_ 3_600 (1)

R _&FCb at_ Pl&uec&t'y CoolLn$ Tomnc 5,800 Open gT/_Gmge D_C_h
Science Su£1dinil 3L398

R Earth af_d PtanecarT D_I_Ce SoLvucs X00 Leach Fiel_
5c£ence Suild£nl 31598

Gl _! Ral_m Complex Seu_CaTT Valet 1,800 SepC£c Tauk/Ldach FieLd

:I TeZesmcmrin$ Su_d£nll Photo LE_ _ascts 8eSX_gibte Sepc£c Tank/_elch FieLd
Bu£1d_ag 3088! (t)

G2 G_ Pump Cmmplex 5o£cat'y _aactl _,50G Se_C_¢ T4nk/Leach Field

G2 Building 309_ ?/£nc $Xm_le (2) Opeu Drlin_$e D_c:h

([) Less Chau 30 _aLLons per da 7
(2) _O0 gallons per Fear

_ource: Lmn' T and AISOC£_CeS, I_78.

5-10



Table _1-6

ZnduIcr_.&). wuce_ca_ G4neraced ac Chi 5&_C WeJ.].a P_'opu_.m£ou LdbQ_l_CO_.e8

Emc_laced
_v4m PIIC _o_.lc

_ui. ld_n$ Da_._y Y_ov of Disposll
N,_her AaC_v_Cy _me_acin I valce T_0e of _;asce (_'?D) P_ior Co 1980

1_S80 I_:h£ne Shop _eg_a.£uS Tri_hloToechy_enm (T_), (I) Qpeu Ditch
Tanks G_ala, O£_.

_&S30 Blovdmm and Coo_£mg _hoJpi_ce4, Sod£um _,_XI0 Op4m _a£Gafe D_cch

1_9_0/_J956 _alh Vacer ?_a_ Zzp_o_ves Dilute I_plo. i_s (lOX, _00 Open D_I_n_Se T)icch
Clu_Lu$ &_Ba &3_, _r3r) md Solv4_cs

i_9_6 _rope_l_c C_eau£a_ _ T_ 4nd _n_C, JL_ (1) Open Drl£ui_e _ic_h
L_.osive.

1_980 Vuh _acer _m _x_p_oli_l _X ad A? Zxp_.o$ive_ J00 Op_u _rn£nlf_ D_.cc_

l§7&l, l_7&2 _alh gace_ Y_ E_los_._J D_._uc_ LOX, _L_ _xp_ol_s 1,000 Opeu _aiulge D_C_
1_7&3, l_?&& SeCCIL3q T4nk

1S790 _oco 1)evelop£n$ md D_uCe _aCo _m_¢a_.s (_) O_m Dv&iuap D_CCh
P_x_al So;.uc£ou

1_810 _uk _acer F_m Exp_os_. _)_._.ute Ixplo._.vu _00 Open D_inige D£cch
¢_ean_.um

l_?00 _uh _lce_' froB Exp_o._ D_.uce SQ_venCg (T_) 2,000 Open Dva£_gl D_.cch
5eC_._.u S Taz_k &ud gz_].oei_m_

1_730 Coo_._g _ace_ _u:_'eamed _S Z,000 Open Dvn£naSe D£ccl_

t '._730 vuh bTacer _m Flock _a_. D_._.uCal_op_)._._ucs. JO 0_4u Drl£uap D_.cah

1_90 _ul_ _cer _ Exp_o.ives D_uce Explos_._!s IQO Op4m _a_ui_e D_CCh
Secc_£uf T_ and Sol.mca (TOt)

1_S_0 _7_m_i¢ P_egs _¢a_.y U_chanl_d 500 Opeu D_ainlge Ditch

Total l&,_O

(l) Le.s chart I0 [lllo_. per day

Source: _ and A_aociaCH, 1978,

!

5-11

1



storm sewer catch basin cleanings; hospital wastes; incinerator residues; clas-
sified wastes; tree trimmings and park wastes; dining facilities wastes; demo- !
litlon wastes; garbage; and sanitary sludges. Shop and industrial wastes were

generated at the rate of approximately 2080 tons per year. These wastes

included ferrous and non-ferrous metal scraps; batteries; aircraft scrap parts;
computer tab cards; end a variety of hazardous chemical elements and compounds.

The hazardous chemical elements and compounds in solid form that were generated
are detailed in a 1977 industrial survey (NAVldPNCEN, 1977). The survey shows
about 1025 pounds/year (sodium hydroxide and explosive powders) generated by
the Laboratory Directorate; 1000 pounds/year of 10 chemicals generated by the
Laboratory Directorate, Engineering Department; 18 pounds/year of about
50 chemicals from the Laboratory Directorate, Engineering Department, Engineer-
in S Services Division; 7300 pounds/year of metal wastes from the Laboratory
Directorate, Weapons Depar:ment; 150 pounds/year generated by the Test and
Evaluation Directorate, Aircraft Department; and 130 tons/?asr of explosives,
and 163 pounds/year of sodium sulfate from the Test and Evaluation Directorate,
Range Department.

In S1%'_il'ry, approximately 15,295 tons of solid wastes of all categories to
include hazardous as well as non-hazardous have been generated annually at the
NAVWPNCEN.

5.2 ORDNANCE OPERATIONS. Operations involving the research, development,
testing, and evaluation (RDTE) of weapons and ammunitioc st tNe _svel Weapons
Center (NAVWPNCEN) evolved imediately following the ests_l_s_eet of the NAV-
WPNCEN in 1943. Initially, the NAVI_PNCEN provided testing areas For ordnance
materials and systems while operating a propellant pilot plant. In 1945, the
NAVldPNCEN embarked upon rocket development work and launched a :=et_nuing pro-
gram in the RDTE of ordnance-related material. Since 19&5. t_e c_b_nation of J
all ordnance operations conducted--over the years--by the ver;_us WAVWPNCEN
organizations has resulted in a generation of ordnance waste.

Ordnance waste as discussed in this section and Sectiong %.: and '.: of this

report primarily relates to all explosives, pyrotechnics and propellants as
well as those munitions and devices in which these materials may be encased.

Disposal sites used for ordnance operations include the Ber_ll_ contaminated
Equipment Site, T-range, B-Mountain, Burro Canyon, and CT.-4 D_sposal Sites.
Berylliu_ related tests were short-lived and were discootinued in the mid-
1960s. In addition, liquid discharges to open drainage or ponds occurred at the
Michelson Laboratory, China Lake Propulsion Laboratory., and Salt Wells Propul-
sion Laboratory. It should be noted that several range areas are off limits due
to past ordnance contamination (i.e. unexploded bombs, etc.).

5.2.1 Laboratory Testing and Manufacturing. The NAVWPNCZNtesting and noncom-
mercia1 production of ordnance constituents began in :he earl? days of the

Center when :he principal function of the China Lake Pilot Plant was the pilot ·
production of propellant grains. Ch.emical research as early as 19&3 led to the
development and manufacture of improved propellants, explosives, and pyrotech-
nics (PEP). Waste generators that synthesized elements and cou_ounds for the
nonc_m,_rcial manufacture of PEP materials were the China Lake Propulsion Lab,
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Salt Wells Propulsion Lab, and Michelson Laboratories. Some chemicals and com-
bination of chemicals associated _th ordnance material development and gener-
ated as wastes by the three laboratory operations appear in the following list.

Hydrazlne Cyanides: Sulfates:
Selenium Sodium Nickel

Sodium Thioc2fnata Potassium Cadlum
Bromine Silver Ammonium

Sodium Chlorate Copper
SodlumBromate Nitrates:
Sodium Peroxide Fluorides: aonium
l_,,onium Perchlorate Potassium Calcium

Antimony Trioxide A_,_onlum Copper
Arsenic Trioxide Sodium Lead
Methanol Potassium

Tr_chloroeth_lene NydroxldeS: Silver
Toluene Sodium Sodium
Butanone Ammonium

PerchloFoethTlene Potassium
Isopropanol

i Xylene Chlorides:
Iron. P!_tac!rbonT1 Ferric
Allyl Gl_cidyl Ether Barium
Kersosepe Cadmium
Ethanol Mercuric
Carbon Tetrachlorlde Zinc

Petrple,um Destillate
Chloroform Oxides:

Cadlum
Acids: Lead

Hydrochloric Mercuric
I

Nitric
Sulfuric Bifluoride:
Chromic Potassium
Ploroborlc Dichromate
Carbolic Potassium
Oxalic

Hydrlodlc Acetates:

Hydrobromic Butyl
Hydrofluoric Nickel
Perchloric Lead

Phosphoric Ethyl

Average quantity of these ordnance chemical wastes generated by the three lab-
oratories since 1945 is estimated to be between 29,000 and &2,000 pounds a year.

5.2.2 Ordnance Testln Z. Testing of ordnance also produces solid wastes
requiring disposal. The current quantity of wastes generated by ordnance RD_
efforts is estimated at 56,000 pounds a year. Earlier years o[ vastes generated
are believed to have been similar in both quantity and type. The _ype and quan-
tities generated in the ordnance waste categories appearing in the following
table ere:
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Estimated Average
Annual Volumes a

Ordnance Testln a Waste (lbs)

1. Propellants, explosives, end pyrotechnic
(PEP) mixtures 17,000

2. Flares, arming devices, end fuzes 500

3. Blasting caps, igniters, electric squibst
and detonating cord 300

4. Small arm and cannon -.-J..dnitlon, gun
projectiles, and catapult devices 400

5. Rocket and missile warheads and mortars 12,300

6. Bomblets, bombs, and bomb components 14,700

7. Nines and other miscellaneous ordnance 10,800

5.2.3 Demilitarization: Steam Out t Wash Out_ Drill Out. Demilitarization of
ordnance material is the responsibility of trained Explosive Ordnance Disposal
(EOD) unit personnel. In d-,,_ llterlzation operations involving steam out, wash
out, and decontamination, residual washwatars and residues from incomplete
decontamination result in waste generation. Demilitarization has been a pre-
requisite for the resale of residual ordnance material resulting from ordnance
testing operations. Waste from such operations are principally generated at the

point of demilitarization. Demilitarization has been conducted at Burro Canyon
and at the CT Ranges located near the Salt Wells Propulsion Laboratory. The
volume of demilitarized waste is not known. On rare occasions the EOD unit has

referred ordnance ammunition for demilitarization to the Army A_unition Plan
in Hawthorn, Nevada. However, safety constraints on the shipment of _-unition

have resulted in a very limited program of shipping ordnance for demilitariza-
tion.

5.3 RADIOLOGICAL OPERATIONS. No radioisotopes other than sealed sources

(radium dials) or depleted uranium existed between 1945 and the present at NAV-
WPNCEN China Lake. Additionally, some industrial x-ray sources also were

onsite. Consequently, no radioisotopes other than depleted uranium were dis-
posed of at NAV%gPNCEN China Lake. Depleted uranium (DU) is processed uranium
with U 235 isotope removed. The resultant is a processed uranium slightly above

natural background levels but below the radioactivity of processed uranium
(fuel). It also contains trace _mounts of a radioactive daughter product,
thorium. The DU was handled in Buildings 570, 551, 168, 168 A and 309. After

testing the DU levels, the propellant DU material was disposed of by burning.

Burning took place at T-range burning ground in pits 1 and 2. A total of
approximately 250 pounds of powdered DU/thorium mixture wes disposed of by
burning at this site on 10 different occasions between 1962 and 1967. Also, in
a manner similar to live ordnance contamlnation on the ranges, depleted uranium
projectiles contemlnate some range areas.
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CHAPTER 6. MATERIALS HANDLING: STORAGE _AND_-TRANS'pORTATION "_L:'_"::·i'-_ :"-'_- ]- -./-'~":_

This chapter describes pas't waste storage and':6rsn_portatlon-,ope_acio_s:_and_':' ' :_- . :_-3
(NAV_PNCEN) China ,Lake. _ . ...,._ -. ,._,_-_..- -. .:_..%,;, ....-facilities et Naval Weapons Center ' ' " ' '"

6.1 INDUSTRIAL OPERATIONS. :J ' ' "''_......._"_' "' ......... _""'+ ': '=" ' ""

-uast'es.' -..._-en_ri_ soTM-~- ..... ' .......... -_ "' ~ .... _" ':........6.1.1 Solld waste has h_stor_cal,ly.been end contznues _co.::-,--.,....' .. .

be collected and disposed of by a private contractor.under a -ubllcl Works admln- ": -' _ : ' -:
istered contrac t". ' ' ' "'- -' '_'" ';' · "_"" _:''':_': ' "" ' -

6.1.1.1 Refuse and Garbage. Refuse and garbage are placed Ln varLous s_zes of-'- ..:-,

storage containers outside buildings and collected-by a.prlvate ,contractor for _- _ '- -

disposal in the Ridgecrest sanitary landfill. 'Prior to_1980 the contractor '$ : . _ _' '_-
hauled much of Chis waste :o several disposal sites on ,,th'eL NAvWPNcEN," After'
1961 the contractor also operated and maintained these disposal sites. The

sites received mostly Group 2 and 3 wastes. Chapter 8 prpvidep a des'trip:ion of

these waste types for each site. :, _ , ...:_.

Five hundred slxty-elght 3-cublc yard containers are located throughout the
administration and housing area of NAVWPNCEN China Lake. Additionally 21 three ....

cubic yard containers are required for wac wastes. Thirty-six 6-cubic yard con- - _-
cainers are required for dry materials end there ere approximately 832 thirty-
gallon garbage cans in use. Collection is twice weekly resulting in an annual

collection of over 13,000 cons of refuse and garbage hauled by a private con-
tractor. ' ' '

6.1.1.2 Industrial Wastes. Prior to 1980, solid industrial wastes were trans-

ported to various solid waste disposal sites throughout NAVI_PNCEN China Lake

(discussed in Chapter 8). Temporary storage areas were established at the CT-_

and Baker Range disposal sites for recoverable aluminum and steel. The Defense
Property Disposal Office (DPDO) intermittently picked up these recoverables and
stored :hem in the DPDO yard prior to sale. Since 1980, these sites have been

closed and salvagable material is transported directly co the DPDO area.

6.1.2 Chemical and Hazardous Waste. Since 1978, hazardous wastes have been

segregated and scored ac the Hazardous Waste Transfer Facility on the NAVWPNCEN

and are subsequently disposed of by contract at a licensed offsite disposal.
facility. Table 6-1 shows the annual amount of these wastes scored recently

(1983) at NAVWPN(_N China Lake which provides some perspective for past gener-

ation rates. Chapter _ provides a complete description of the waste types,
amounts and locations generated by NAFWPNCEN China Lake's pest operations,

Prior to 1978 no attempt was made Co segregate and store chemical or hazardous
wastes at the generation ps,nC for a separate collection. Chemical wastes were
placed into dumps:ers along with miscellaneous Group 3 solid was:ag. These con-

tainers were transported by contractor to solid waste disposal si:es on the NAV-
WPNCEN. Transportation and disposal of these chemical was:es ·occurred in _his ,.
manner between the =id 19aOs to 1980. -
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Table 6-I
I

Recent (1983) Storage of Hazardous Wastes

Annual Amount of
Wastes Stored

Description of Wastes (gallons)

Acids spent from placing operations 14,750

Oily Wastes 2,000

Spent cyanide plating solutions 300

Laboratory wastes, miscellaneous
chemicals 6,000

6.1.3 Storage Tanks. At present count there are 53 underground storage tanks
at NAVWPNCENChina Lake. Table 6-2 describes the tanks with the tank size, num-

ber, and the types of fuel stored. There ia no evidence of leakage at any of the
tanks. Currently, there are 13 storage tanks for _6 oil used to fuel boilers at
NAVWPNC_N China Lake. Additionally, aircraft fuel for the Arlitage Field facil-
ity is stored in six underground tanks located at the eastern side of the air-
field complex. Four of these tanks have a capacity of 50,000 gallons, two are
110,000 gallons in size. A o,,mher of underground storage tanks also exist for
motor vehicle fuel.

Table 6-2
l

Underground Storage Tanks at NAVWPNCEN China Lake

Location Size (gallons) Number Fuel Stored

Boiler plants 100,000-120,000 3 _6 fuel oil
10,000-26,000 10 #6 fuel oiI

NAF fuel fez= 110,000 2 JP-4 and JP-5
50,000 & J_-4 and .TP-5

Gas stations or 1,000-25,000 20 Regular, unleaded and
loading racks diesel gasoline

Other 300-15,000 14 Diesel, Avgas
JP-5

Total S3 s
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6.1.& $c_noyard and SalvaAe Opeeations

6.1.4.1 ZndusCr_al Scrap. The Defense P=operCy Disposal Office (DPDO)
aCcach&d to HAVVPNCENChina Lake has been and is respoue£bte for the disposal of
eecyclable or usable scrap materials. Bulk scrap materials are accumulated in
the DPDO yard behlud Building 01073 on Zwo J_na Road until there is a large
enough quantity for sale, Prom 1945 until 1970, the DPDO yard vas located
sllghCly eeoc of £Ca present locaClon on Zvo Jiu Road (see chapter 8, Site 28).

The decision ghether uuttez_als are co be declared egress and delivered co DPDO
or uhathmr they are considered vases materials vb_ch are d_sposed of by the
refuse and garbage hauliu_ contract is a decision made by the opertcin8 facil-
ities.

The crensportatlon dlvlslon of the Public Works Department _s reepouslb_e for
hauling the matez"_al Co the DPDOyard froa different shops on an on-calZ basis.
kuuuatlly 2000 to_8 of _az'_oua and non-ferrous serap and 80 cous of computer Cab
cards are recycled.

6.1.4.2 Salvage. The Employee Services Board CE_) is respons£bIe for the
reeyli_ 8 of mote comma materials. Drop o£f points for spee£fied reeyelable
materials are £dentlf£ed and a private contractor, collects sad transports
chert off base for sale. Zhe proton iultlally scarred ac one location and has
nov ea_paudedto 75 pickup locatlons Icattered throughout NAVWPNCZHChina Lake.
_aper, Sleet and aluuinuu cans are the primary recye_able mataz_als handled.
Approx__m_cely 70 cons of glass and 40 cons of nevapapers are collected annu-
ally. Also, bones and fac. from the NAVWPNr_NChina Lake C_issac_ operations
are picked _p Cu_ce veekly _or _cycl_nz. The quantity is ear,maCed at 1_ tons
mmua 1 ly.

] 6.1._ Transformer S_Ora_e Yard. ?flat Co 1980 a polychlorlsutced b_phenyls
(PCB) e_pl_uce pr_r "_ did not exist. Salvageable transformers _re probably
scored £n the DPDO stowage ares on Zvo J_ma ]_oed d£scueeed above. Under the
current PC_ compliance proa_m'_ salvageable crans_orumrs conea_n_ng PC_s are
stored in J fenced area behind the Public gorks compound. On July o£ 1983 there
sere six transformers containing 2016 kS of PC_ in this storage aces. During
1980, 970 kg of PC_ vance oils were sonc to a Class I landfill _n Sestcy,
Nevada. Add£cioo_lly_ I capacitor, cout_£ning _99 kS of PCB, rue sent co Beacty
for disposal,

- 6.2 ORDNANCE. Ezplom_ves and related ordrutuce materials are scored in a number
of _ocac£ons at NAVWPNCENChina Lake. The Ocduaoce DLvlsLon_ Code 61_, Ls the
male storage depot for the receiving and shLppin_ of ordnance and currently has
about 30 large, e_osed storage magazines. The Ordnance Sysc_ Department,
Code 32, handles the largest volume of ordnauce and currently has about
126 storage magazines. These ordnance storage _ac_IitLes _ere designed c_ meec
or exceed z,_l£cary standards and u_re given thorough conslderac_on to the ade-
quacy of location, conpatmb£1icy _roup_n_a, proper containerization of sucre-
rials, and protection frm the teacher elements. Ordnance storage facilities

- aud their contents are routinely Suspected aud inventoried. Although the trans-
port of extremely hazardous ordnance materiels _s normally accomplished by the
gOD unit snagged Co the Range Department, the CransporCsCiou service clement of
the Ordnance System Dapart3tent has respoua_b£1£C£eu for the routine movement of
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hazardous ordnance material [rom building to building, and for moving ordnance
residue material from the laboratories to disposal sites at the Center. The
ordnance transportation element also participates with the EOD unit in decon-
taminating waste material from the test ranges.

6.3 P_DIOLOGICAL OPERATIONS. No radioiosotopes other than sealed sources

(radium dials) end depleted uranium (DU) were used aC NAV_NCEN Chine Lake.
Some industrial x-ray testing sources existed on slte also. Consequently, no
radioactive contaminated material was stored or transferred at NAV_PNCEN Chine
Lake other than residual fmounte of depleted uranium transported to the range
area for burnoff. _efer to Chapter 5, Section 5.3 for a more detailed discus-
sion of the use end disposal of DU wastes.
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CHAPTER 7. _TASTE PROCESSING

This chapter discusses the various methods of waste processing used at Naval
Weapons Center (NAV_NCEN) China Lake. Descriptions of industrial, ordnance,
and radlological waste processing are provided.

7.1 INDUSTRIAL OPERATIONS. Past industrial operations at the NAVWPNCEN

involving waste processing provided for the treatment of sanitary and indus-

trial wastes generated by the various facltltles and shops discussed in Chap-
ter 5 (Waste Generation). The Center processes a great variety of wastes pro-

duced by test facilities located in the range areas, laboratories, shops, and by
propellant and explosive testing facilities. The NAVI_PNCEN industrial oper-

ations involving waste processing are described below for sanitarywaste treat-
ment, industrial waste treatment, and incinerators.

7.1.1 Sauitar_ Waste Treatment.

7.1.1.1 Sewage Treatment Plant. The City of Ridgecrest and the NAV_IPNCEN com-

munity are each served by a separate sewer syste_, and each system terminates at

the Ridgecrest Sewage Treatment Plant. This plant, though located within the
NAVWPNCEN boundary on Knox Road north of the administration area, is owned and
operated by the City. Prior to the City of Ridgecrest treating City and China
Lake wastewater the plant was operated and owned solely by NAVI_PNCEN China Lake.

The sewage treatment plant has a design capacity of 3.12 million gallons per

day. It has been estimated that the sewage load from the City is 1.3 million

gallons per day and the NAVWPNCEN's sewage load is 0.8 million gallons per day.

Thus, a combined load of 2.1 million gallons per day is treated by the plant.

The treatment process includes primary sedimentation and oxidation ponds so

that secondary treatment is achieved. Discharge is to unlined evaporation

ponds. Treated effluent is also used at the nearby golf course for irrigation.

7.1.1.2 Septic Tanks and Leach Fields. At some locations at the Center, san-

itary wastes were discharged to leach ponds or septic tanks with leach lines.

Some of these systems failed due to unsuitable conditions. This resulted in
contaminated wastewater reaching the ground surface. Ranges ER, R, G-l, and
G-2, China Lake Propulsion Laboratory, and Salt Wells Propulsion Laboratory

were areas served by septic tanks or teach fields. Most range areas disposed of
sanitary wastes by means of septic tanks and leach fields. Buildings on the

ranges are widely dispersed, and each was served by a separate septic system.
_ The high ground water and poor soll percolation rates caused the leach fields to

fail. Specific leach fields that were used for hazardous waste disposal are
listed in Chapter 8.

Before 1981, Armltage Field was served by a separate sewer system which went to
an Imhoff tank. Effluent from the tank went to an evaporatlon/percolatlon pond
east of Water Road.

In order to preclude the possibility of ground water contamination by sewage

.! effluent_ a new sewer was constructed in 1981 which connects Armltage Field and

Ranges ER, R, G-l, and G-2 to the Ridgecreet Sewage Treatment Plant. Domestic

wastes from the China Lake and Salt Wells Propulsion Laboratories are currently

discharged into a sewer system connected to evaporation ponds located at the
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southeast portion of NAVWPNCEN. The sanitary sewer systems that once serviced
these areas were constructed in the mld-1940s, but were rehabilitated in 1981 I
through the replacement of falling leach fields with deep drilled seepage pits;

installation of new sewer pipes to replace deteriorated sewers and to intercept

existing open discharges; and construction of two evaporation/percolation sew-

age ponds having a surface area of 2 acres.

7.1.2 %ndustrial Waste Treatment. Prior to 1981, industrial wastes were sel-

dom treated prior to ultimate disposal at the NAVWPNCEN. Industrial wastewaters

from the various facilities and shops at the Center were either discharged to

open drainage channels or to the sanitary sewer. These industrial wastes con-

tained untreated acids, caustics, solvents, oil, greaee_ and a variety of cheml-

cals. They were generated at the Publlc Works compound and Michelson Laboratory
areas (see Chapter _ for a discussion of waste generation rates from these

areas). Contaminated sludge from the sewage treatment plant was likely to have
been taken to landfills on the base such as the SNORT, Pilot Plant Road, or
Lauritsen Road landfills. Explosive wash waters, photo lab chemicals, labora-

tory and cooling system wastes were generated in the CLPL, SWPL, and Armitage

Field areas and discharged directly to on-site disposal areas without treat-
merit.

In 1981 two lined evaporation ponds (7.2 acres in size) were built to receive

the liquid industrial wastes fremMichelson lab and the Public Works compound.
Similarly, lined evaporation ponds were built at the CLPL and SWPL for indus-

trial wastewaters. Armitage Field and nearby range areas were connected to the
main NAVt,TNCEN sewer system and the Ridgecrest Sewage Treatment Plant. Also.
oil-water separators were installed at Armitage field. NAV_PNCEN Instruction

6240.6 (25 February, 1982) does not allow the disposal of concentrated hazard-
ous wastes at any location on base, including into any sewers.

7.1.3 Incinerators. The NAVIdPNCEN incinerates some solid waste through use of i

a single chamber incinerator, an air curtain incinerator, and an open barrel
incinerator. The single chamber incinerator is used only for the incineration
of classified waste which cannot be shredded and mulched. This incinerator is

constructed of brick and destroys approximately 1 ton of waste per year. Burn-
ing in the single chamber incinerator is accomplished on the average of once
every 2 weeks.

Construction of the air curtain incinerator which is currently located near the
Salt Wells Propulsion Laboratory in the T area was completed in 1978. This

incinerator is used to burn propellant, explosives and pyrotechnic contaminated
trash. It is used approx{m-tely once every 2 months for that purpose.

The open barrel incinerator is located adjacent to the medical clinic and is

used for incinerating hazardous material such as old medications, injection
needles, narcotics, and similar materials.

7.2 ORDNANCE. Past practices in the disposal of ordnance waste made extensive
use of the currently abandoned practice of land spreading. Land spreading of m

ordnance waste was almost invariably preceded by "wetting down" or diluting the
waste material prior to discharging it into open (surface) discharge areas. The

discharge normally extended from the point of discharge (laboratories and pro-
pellant machining buildings) to some distance along the ground.
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The evaporation disposal process) though not as extensively employed as land
spreading prior to 1981_ was widely used. Currently, the NAVWPNCEN utilizes
19 clay-lined evaporation ponds, located in the Salt Wells end China Lake Pro-
pulsion Laboratory areas, for handling ch_ical wastes and explosive waste-
waters. Use of these ponds began {n 1981.

Recycling of hazardous ordnance waste was almost never accomplished, although
large quantities of "old scrap" steel and aluminum (non-hazardous) have been
brought in from the ranges and sold through DPDO operations.

Incineration of ordnance waste material as a means of processing these was=es a=
the Center has been the most prevalent ma=hod practiced at the NAVWPNCEN. Since
1943_ incinerated ordnance wastes have included Beryllium-based propellants

(early '60s); Hexane; Hydrazena_ Diborane rocket fuel; and the various hazard-
ous constitutents used in the synthesis of propellants) explosives, and pyro-
technics. Currently, a small amount of material is burned et the B-Mountain

Demolition Range. An air curtain incinerator in use is located in the T-Range
Burning area near the Salt Wells Propulsion Laboratory.

7.3 RADIOLOGICAL OPERATIONS. The only processing of radiological waste at
! NAV_PNCEN involved the burnoff of depleted uranium (DU) which was used in bal-

listlc weapon testing. This weapons burnoff procedure occurred on occasion from
1956 to 1958 at the CT-& disposal site.

!
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CHAPTER 8. DISPOSAL SIT_S AND POTENTIALLY

CONTAMINATE D AREAS

As a result of onslte surveys, personnel interviews and historic records review,
the LAS team identified a total of 42 disposal sites and potential contaminated
areas at NAV_PNCEN China Lake. This chapter describes the sites wlth regard to

the physical character and locatlon, the type and quantity of wastes and the

migration pathways of the contaminants in the soil and ground water. Figures

2-1, 2-2, 2-3, end 2-4 in Chapter 2 show the locations of ell disposal sites at

NAV_PNCEN China Lake. Figure 8-1 shows the key sites and receptors along with

general flow patterns and migration pathways.

J 8.1 SITE 1, ARMITAGE FIELD DRY WELLS. From 1945, when Armltage Field was con-

structed, to 1982_ substandard jet fuels (JP-a and JP-5) and used engine oils

were disposed of at the fuel farm area into six (6) dry wells (see Figure 8-2).

These disposal methods were discontinued in 1982 when the Lahontan Regional

Waste Quality Control Board expressed concern over whether these operations

were affecclng the quality of ground water in the area. The Navy subsequently

authorized several investigations to determine the nature end extent of contam-

ination from these wells and to recommend necessary remedlal actions (see BRTXC

a Western, 1982; E_rEc Western, 1983; and Leedshill-Herkenhoff, 1983). ERTEC
Western, estimated that approximately 1,000,000 gallons of waste fuel was dis-

posed of in these dry wells over the 37-year period. Leedshill (1983) deter-

mined that 8000 gallons of fuel was d£sposed of each year in 1981 and 1982.

Depth of the dry wells is about 10.feet.

Armitage Field is located on sediments composed prlmarily of alluvial fan and

slope wash deposits, and to a lesser extent on old playa deposits. The upper

25 feet of the site typlcally consists of brown, calcareous s{lty sands and

sandy silts. Underlying this formation is an old plays lakebed composed of gray

sandy plastic clay. Below the old plays deposits in the fuel farm area areclean sands grading to clayey sands to a depth of approxlmately 40 feet. A

layer of relatively clean, fine to coarse sand underlies the plays deposit.

In the fuel farm area, the depth to the water table is generally at about
30 feec and occurs in the clean sands and clayey sands below the old plays

deposits. The direction of ground water flow is northeasterly, towards the
lover China Lake plays. Locally, the slope Of the water-cable surface or ground
water gradient is 0.0015 feet per foot.

_ According Co Leedshill-Herkenhoff (1983) the porosity of dense clean sands and

clayey sands is assumed to he between 0.20 and 0.40 and the average linear
ground water velocity at the fuel farm area is between 7 and 45 feet per year
toward the northeast.

An assessment of fuel in the ground water underlylng the Armltage Field area was
conducted for the Navy by Leedshill-Herkenhoff in 1983. For this assessment, a

total of ll soll borings were placed in the fuel farm area, 8 of which were con-
wetted Co observation wells. Three wells encountered measurable free floatin g

fuel above the water table. Organic vapor reading s taken on soil samples col-
lected et approximately the depth of the water table indicated high organic
vapor concentrations in three other borinss.

8-1

l



4'4 J'J f_ ....... 14 ' , ,1.,,..Kl.,.]li _ a. . . _'l,._'q'5il.',_ . · I
· .. .......*_.:'

· . ._ ' .,,.:'_,,: J

WllJ--'l'l'l_ ' _' _' .o :_ ? ,-
I I

v 4 L L c
.... 4'

I_= -. .% - .- % ,.

' ,
--+- kJ __ , . =" .

-_.._ _ 6",,, - ,.. _ '""_~'"_". ">, , '. '. .7 _ j'* '- ' _' =' '· 'T'..;..'" _ i,,L_-'?

"' =_ Major ground . ' ' '

]_ _, ' ._ T ._ a_lwaterwl_indilcharge -:
- .-- -_ China ke

e4_ · Pllva

.........(....... ..- -;-.
· '*, _ ,_ .-_ ), .,_j,_.;_,_. [< £ R ' _' Irlow tcr,_ara.

..... _\ "'_' ?_. _ , o,,_.= ?_/_,: _-'_.. -
,. , . - _"_/ . c--%_,o_ ._ . -' ' ..... . .-

,, [..: .... ! ..%. / '_ . ..,. _ _ : ......_:"' ..,_,.._..-,·

· LirkSml_ " '- ' ' '_-

. -- J J % Approximlte ,_atlo. Of "' '?-- - ..._1_, .:.,'t'_ ) '*._., -" _.

- _ eleg · '- . . ., I IOW_-_=_. S&tt WIHII VIIIIIV _J_._ 2----------'- ... _ ---

----_.:_...... :" ........ _ _ ._'Ja_ . _,' _)'
· _ ......... _ ,. , '_._ :__:,,- _,.-_ .

--__.___ . , ._ (_ , _t., _ _, - .... _ ._-_
' _ -- -- -'T=_'_....... _-_"

_.-o,-_...,o. ..' _ ,.,- ., /q. '_---_-_'

·_-_-'---_.._ '- _"".. / __ Am,of . ... :_!.:_::._

' T'- ' _ .... Will F4ald ' -- ' '" '_ '

; I

o .o0o , _:'?' ,......... ': -

/(/_. INITIAL ASSESSMENT STUDY I Key Sites Relative to Migration Pathways FIGURE
NAVWPNCEN,CHINALAKE and Receptors 8 "'_

8-2



ii

I /"\__ _ I S,TE3
: (_ \ _ _ I A--_mltmgeField

SITE 27 _ _ \ __ _ , ,/Leech Pond

/ 'le# _ -- --* ll_' M _M_, rd.

I rI . -, ..--,, ..l= -......,,,:,. ..=: -.- _, I _ .I

/_ FIGURE

INITIAL ASSESSMENTSTUDY Armitage Field Disposal Sites

NAVWPNCEN.CHINA LAKE ' 8--2



r

This assessment also determined that fuel occurs in clean sands ·nd clayey sands
located below the old pi·y· clay deposits. A m·xlmumobserved fuel thickness of
2.50 feet was found in one boring and 3.6 feet in a second boring. It vas

assumed by Leedshill (1983) that between 20,000 end 70,000 gallons of fuel are
presently below the fuel farm area. Furthermore, the quality of fuel in the
sell -_ ground water does not appear to have degraded since being placed in the
ground.

The main ·rea of ground water pump·ge within Indian Wells Valley is located

approximately 3 miles southwest of the fuel farm, which is up gradient in the
regional ground water system from the potential contamination sources. W·ter-

qu·llty data indlc·tes chit the ground water in thls area is potentially usable
for most purposes. In ·dditlon to the well fields in Indian Veils Valley (Fig-
ure 8-1), · water well is located just I mile northwest of this site. Although
not presently used, this well could be a potential source of water supply.

Hi&ration from this site also is in the direction of the seeps containing the
Koheve chub. This is shown in Fisure 8-1. Presently miti[stic, a measures are
being contracted out by NAVWPNCEN China Lake to clean up the contaminated ground
water and soils.

8.2 SIz_ 2, AIRCRAFT WASHDOWN DRAIKAGE DIT_K_. From 19&5 to 1982, used engine

fluids and wash water containing detergents and de&reneer· senereted by air-
craft cleaning and equipment maintenance at ArmiCage Field were disposed of in

unlined ditches (see Figure 8-2). The aircraft cleaning area is a 200-foot
diameter pid located west of Runway 32-1A and south of Bu_IdL_I :0002. In 1981
a vastewater collection system and oil-_ater separator wes Lo·tailed at Arml-
rage Field. Prior to 1981, all aircraft washwater ant veg_e !_els were drained

from the aircraft cleaning pad to an open unlined ditch w_:h e-animally drained
to an open field east of Arm£tage Field. Although it zee be assumed that some
waetewater evaporated, certain -_v'unCs of the vasteweter d;d percolate into the

soil underlying the ditch. This open ditch also served as t_e itor_eeCer drain-
age system for ArmiCage Field end this stormwater ultiemtel- d_uted the air-
craft waehwater flow. The compounds that contaminated the wss_ewater from the

washing and maintenance operations included chlorohvdr_car_on degree·ers,
industrial detergents, hydraulic fluids, lube oil, antxfreeze end jet fuels.
Approximately 10,000 to 20,000 gallons per day (gpd) of westeweter containing

alrcraft washwater detergents, solvents such es TCE, oils and grease, and jet
fuel were discharged to this open ditch. This productio_ rate _ndicates that
0.25 to 0.5 million gallons of veetewater were released La 27 years (assumes

260 work days per year). If 0.5 percent of thls wastewater vas contaminant then
1400 to 2700 gallons of contaminant were released to the ditches. Combined with I
the vashweter discharge vas about 1000 gpd of boiler blovdown water containing

phosphates, sodium sulildes and tannins from Boiler Plant _3.

The sell conditions and migration potential for the area are the same as that
discussed under Section 8.1, Arrearage Field Dry Wells. Confirmation well

borings were drilled by Leedshill-Rerkenhoff (198_) in the drainage ditches
which confirmed the presence of TCE and fuel in the ground water. This site is

undergoing remedial action under the same program as Site I.

8.3 SIT_ 3, ARMITA _r FLELD LEACH POND. From 1950 to 1981, eanitery and indus-

trial wastes from Armitage Field operations were disposed of to a central sewer
system which conveyed the wastewater to an Imhof[ (settling) tank. Effluen_

8-4



from the Imhoff tank flowed to an evaporation/leach pond located on the north-
east side of Aircraft Range Access Road (see Figure 8-2). The average daily
flow Co the leach pond was determined to be about 17,000 gallons per day (gpd)
(Lowry, 1978). The waste generated by Armltege Field vas predomlnately domestic
sewage. The a_nount of industrial waste discharged to the sever system vas rel-
atively small vlth concentrations of metal and oil and grease being low. How-
ever, the wash area in Building 20011 discharged nearly 500 gpd of westewater
containing solvents, detergents and oll and grease to the sanitary sever.

An analysis of effluent to the leach pond shoved virtually no reduction in vola-
tile suspended solids from the Imhoff tank influent (Lowry, 1978). It can be
assumed that, over a 31-year operational period, the leach pond received approx-
imately 130,000 gallons per year of wastewater containing solvents such as TCE,
detergents, and oil and grease contemlnants. Ass.ming only 0.5 percent of the
vastemater [low was coutlmlnant then 20,000 gallons of contaminant were dis-
charged.

The mlgration potential for this leach pond site is _he lame as that described
for Section 8.1, Armltege Field Dry Wells. Based on the Ansitage Field mlgra-
tion potential assessment, contaminants from the leach pond would migrate down-
yard into the ground water and towards the seep area. The contaminants include
solvents, oils, and grease. These contaminants range from very low _o very high
mobility. For example, oil mey be adsorbed readily in the unsaturated zone, but
solvents are very mobile. The travel tine for some of the solvents that could
migrate from the source to the seeps is on the order of 50 to 100 years.

8.4 SITE &, BERYLLIUti-CONTA_NATED EQUIPMENT DISPOSAL AR_A. l_ur_mg the early
1960s, experiments were conducted on beryllium-based propellents in the Salt
Wells Lab area. By 1965 the experiments stopped, all berylli_us-contaminsted
equipment end the structure housing the experiments was burned and buried at
Site &. The site is located in the northeast quarter cf Section 2, T26R, R41E
in the Salt Wells Valley (see Figure 2-3 in Chapter 2). It has _en reported by
former NAVWPNCENemployees involved in these experiments teat co b_Ik beryllium
was buried at the site. The volume of burned equipment and sollt waste material
was estimated to be about 900 cubic yards. The amount of beryllium-contaminated
equipment that may have been burned could not be de_ermined.

Surficlal soils under the site are very sandy and bedrock is probably 25 to
50 feet below the land surface. The bedrock is exposed both north and south of
the site, and faults are probably present at or near the bedrock/valley fill
contact. The depth to ground water is estimeced to be [rester than 100 to
200 feet and therefore would be vithln the fractured bedrock s_stsm. It is
assumed that ground water quality is poor due to high salinity. At times, there
may be water at the soil/bedrock contact. In general, the surface end ground
water directions are to the southeast, toward the center portion of Salt Wells
Valley vhlch ia approximately a miles away. In s_ery, it is unlikely thac any
detectable amounts of beryllium residue remain et this time. Noting that beryl-
llum is highly adsorbed in the soll and that the water table is very deep, the
potential for contaminant mlgration is small.

8.5 SITE 5, BURRO CANYON. From 1968 to about 1979, hazardous waste chemicals
were delivered to Burro Canyon and disposed of by burning and detonation (see
Fi&mre 2-2 in Chapter 2). Burro Canyon was oonznonly used to burn and destroy
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PEP materials such as TNT, compound B, and vinyl compounds. Unknown non-PEP
hazardous chemicals were brought to the site and burned with the PEP materials
(Ertec, 1982). It is estimated that about 3 tons of these hazardous chemicals a ·
year were burned at this site. A total of 12O0 cubic yards of these waste ute-
rials is reported to have been burned over an Il-year period. There is no data
available indicating an amount of unburned material that may be present in the
soil. Hetal scrap, ash and other resldue material are still visible at the sur-
face of the site. Burro Canyon continues to be used for the disposal and burn-
ing of some PEP-type materials; however, no additional non-PEP hazardous waste
materials are delivered to the site.

The Burro Canyon site ia located _thin a deep &_ranltlc canyon. The soils con-
aisc primarily of course sands and alluvial deposits that include size fractions
up to large boulders. Depth to bedrock is reported at 300 feet and the water
table is below the bedrock/unconsolidated interface. It is assumed that ground
water _thin the fractured bedrock or at the above mentioned interface, flows
westerly towards North Lake Plays. Surface water drains west towards North Lake
Plays. During periods of heavy rain the site has the potential for surface
flooding.

The main potential mechanlsm for cont_nates migrating from this site appears
to be from surface flooding. Infrequent flood waters which inundate the site
could transport contmainants towards Indian Wells Valley. However, the concen-
tration of contaminants in the flood waters would be insign[flcantly low if
present at all. Therefore it is highly unlikely that the ground water syste_
under Indian Wells Valley would be contam£nated from Burro Canyon flood waters.

8.6 SITE 6, T-RAN_ DZSPOSAL AI_A. The T-Range disposal area consists of two
open trenches and an air curtain incinerator all of which are currently still in
operation. Past operations included the disposal of wastes in nine trenches,
all of which ara now closed. From 1946 to 1975 this range site was used to dis-
pose of PEP materials, explosive-conta_nated waste trash (hexane-laden with m
propellant) and hydrazene from the Salt Wells Lab area (see F£gure 2-3 in Chap-
ter 2). The primary method of disposal was by open burning of was_es, after
which waste residuals were buried in open trenches. The nine (9) slit trenches,
measuring 100 feet long by 12 feet wide and 7 feet deep, were used. Estimates
show that during an average month approximately 2750 gallons of hydrazene,
500 pounds of hlgh explosives, i$00 pounds of other PEP materials, along _th
some llve ordnJ-ca, were burned at this site. Any explosions were accidental.
Au air curtain incinerator is used in the burning of some waste materials. Any
residue and wastes remaining fTom the burning operation are buried in the adja- I
cent trenches.

The surficlal material at this site is sandy _th many rock outcrops scattered
throughout the area. Depth to bedrock has been reported to range between 50 and
100 feet and ground water is below the bedrock divide. This bedrock surface
slopes toward the south and southeast direction. Ground and surface water flow
locally toward Salts Wells Valley. According to data from the U.S. Geological
Survey, the ground water is thou2ht to be saline with total dissolved solids
(TDS) in excess of 20,000 parts per million. Based on the assumption that
ground water is more than lO0 feet below surface, the potential for cont-_{nate

miEratlon to the ground water is small. If contaminants reached the ground
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water, the migration would be to Salt Wells Valley whlch is a highly saline,
-,,useable water source.

8.7 SIT_ 7, MICHELSON LABORATORY DRAINAGE DITCHES. From 1947 to 1981, acid and

chemical wastes were discharged from the Michelson Laboratory to _wo unlined

drainage ditches. The ditches ran in a northeast direction from the lab (see
Figure 8-3). The western most ditch ran for a distance of i-3 miles and dis-

charged into an open area. The longer and more western ditch received wastes
from the plating/etching machine shops and the photographic shops. This ditch
received primarily acids, heavy metals, cyanides and TCE. The eastern ditch,
which ran only 0.5-1 mile in length, served the research labs and, as such,
received various types of lab chemical wastes. It has been reported that the
small east ditch had a flow rate of approximately 9400 gallons per day (gpd)
while the west ditch had a flow of 62,000 gpd. Chapter 5 provides an inventory
of wastewater sources, volumes, and chemicals discharged frc_n Hichelson Lab to

the west and east drainage ditches.

The surficlal soils in the area of Michelson Laboratory are reported as silty

sands. These sands overlie the confining layer which is clay. Ground water

occurs in unconfined conditions above the clay layer and in confined conditions
below the clay. The depth to ground water is from 20 to 60 feet below the sur-

face. In general, ground water flows to the north towards China Lake Playa and
the seeps, which are' about 2 miles to the northeast. However, leaking sewers,
vegetation irrigation, and seepage from sewage evaporation ponds is providing
substantial recharge to the ground water, aecause of this increased recharge, a

ground water mound has resulted which can cause localized flow patterns to
change from the north to the south, east, and west directions. This may result

in water in the shallow aquifer to flow across the olay barrier toward the water

well fields in Ridgecrest.

The Navy has recognized the potential of contaminant migration from the Michel-

son Laboratory drainage ditches. This has been documented by Ertec (1983) and

Engineers Testing Laboratories (1981). However, data gathered to date is inade-

quate for verification purposes. Detection limits for many analyses conducted

are too high by today's standards.

8.8 SITE 8, SALT WELLS DRAINA6_ CHANNELS. The Salt Wells laboratory complex

consists of 20 small, individual facilities located in Section 21, 22, 27, and

28 of T268 RAIE in the Salt Wells Valley (see Figure 8-4). From 1946 to 1981

wastewater from the labs was discharged to open drainage channels. In 1981

clay-lined evaporation ponds were constructed in place of unlined ponds. It has

been suggested that wastewater in the drainage channels percolated into the

soils and to the ground water (Ertec, 1982). The chemical wastes discharged

included -,_onlum perchlorate, TNT-washwater, and isocyanates. The explosive-
related westewater that was discharged is described as a water/explosive

slurry. It was generated when equipment used to produce explosives was washed.

The labs also discharged TNT contaminated water known as "pink water." Pink

water reportedly breaks down to nitrates and toluene and is highly adsorbed and
hiodegraded in the soil. As determined in Chapter 5, the total volume of waste-
water discharged to drainage ditches was approximately 14,150 gallons per day.
The wastewater contaminants generated by each lab building are listed in Chap-
ter 5.
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Both ground and surface water flow northeast co east toward the center of Salt
Wells Valley. According to EETEC (1983), if a hydrologic connection exists ·
between Indian Wells Valley and Salt Wells Valley, ground water at the site

could be as shallow as 50 feet. If no connection exists, water could be deeper
than 150 feet.

It is assumed that the ground water is relatively deep and migrating towards
Salt Wells Valley and eventually co Searles Lake. The water quality in these

areas is very poor; reportedly total dissolved solids is as high as 20,000 parts
per million. Therefore, if contaminants reached the ground water, migration to

Salt Wells Valley would usc be a problem since Chls area is not used as a potable
water source nor would it threaten an endangered species.

8.9 SI_ 9, SALT _T.T.R ASBESTOS TRENCHES. From 1979 to 1981, waste asbestos
vas buried in three slit trenches in an area north of Salt _ells Labs (see Fig-
ure 8-_). The trenches measured approximately $0 feet long by 10 feet vids and
10 feet deep. It has been estimated chat approximately 300 cubic yards of
asbestos was disposed of aC thls site over the 2-year period. Asbestos brought

to this slte was generated by all tLAVI_PNCENactivities. Some asbestos was con-
tained in plastic bags, however, much of the waste vas loose and buried wlChout
protection. The trenches were closed (and filled) in 1981.

The ground water flow characteristics of this site is similar Co Site 8. Asbes-
tos is the contaminant of concern and the potential for migration of asbestos Co
the ground water is very low. Airborne asbestos would be a threat to human
health but burial has eliminated that potential problem.

8.10 SITE 10, SALT WELLS DISPOSAL TRENCHES. From 1960 to 1980, all solid waste
and some liquid wastes generated by the Salt Wells Lab and China Lake Propulsion

Lab areas were disposed of in 10 slit trenches north of the Salt Wells Lab area. r
The trenches measured i00 feet long by 12 feet wide and 8 feet deep (see
Figure 8-4). The waste consisted of lab solid wastes, empty cans and barrels,
construction debris, wood, used metal equipment, and some solvents such as TC_
and liquid chemicals. Total volume of wastes is estimated at approximately 2500
cubic yards.

The ground water flow and contamination migration characteristics for this site
are similar to Site 8. The potential for contaminant migration Co the ground
water is min;mml. If contaminants did reach the ground water, migration Co Salt

Wells Valley would not result in a threat to a potable water source or b,_-n
health and the envlromaenC.

8.11 SITE Il, CHINA LAKE PROPULSION LAB (CLPL) EVAPORATION PONDS. WasCewaCer
generated by CLPL Buildings 10570 and 10580 was dlacharged Co _wo unlined evap-
oration ponds. The ponds were built in 19&6 and were located just east of each
building (see Figure 8-5). Propellants, AP, and RDX were reportedly machined in
these buildings (Dodohara end Davis, 1979). Dust from the operation was sep-
arated by a water-asplraced vacuunsystem. The wastewater was discharged co the
ponds. Wastewater contaminants include RDX and AP vashwater, and some powdered
metal from the propellants such as aluminma. The volume of discharge is not

known. In 1981, the ponds were replaced with new clay-llned ponds ac the same
locations.
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Ground water in the area of CLPL evaporation ponds appears to be near a divide.

Depending on the location of the divide, the flow direction of the potential I
cont=,_;nant migration paCh can either be northeast towards Salt Wells Valley
where there are no known receptors or south and west towards Indian Wells
Valley. If the contm{nant flow was towards the Indian Wells Valley, there is a
potential for ground water contamination probl-,,f. However, the depth to water
is between 100 and 300 feet below land surface and the nearest water supply
wells are about 6 miles away. As the depth and distance is so great, there is a
high potential for most of the contaminants to be adsorbed, attenuated and dis-
persed. Using the aquifer parmtere discussed inchapter 4 would indicate that
contamination would take more than 300 years to reach the well supplies.

8.12 SIT_ 12, SNORT ROAD LANDFILL. From 1952 until 1979 some NAYWPNCEN solid
waste went to the SNOKTRoad Landfill disposal site. The site is located on the
south side of SNORT Road on the way to the SNORT Track (see Figure 8-3). Public
Works records show that approximately 100 tons a year of solid wastes were
delivered to the site. The wastes included tree trimmings, construction debris,
cans and barrels, small electrlcal parts, plastics and rags. No household gar-
bage was disposed of at this site. Evidence suggests that some hazardous wastes
were also disposed of including solvents such as TOE, waste oils, llquid chem-
ical wastes and some PCBe from small capacitors. However, the volume of hazard-
ous-type wastes could not be determined.

The SNORT Road Landfill is in a sensitive ground water area as seen on
Figure 8-1. Et is on the south side of the China Lake Rattler and therefore
ground water migrates in a southerly direction toward the public water supply
veils in Ridgecrest. The site ia loss than 3 miles from these wells. As there
is major pumping from these wells, the hydraulic conductivity must be greater
than the values for the Armitage Field area. Et can be assumed that the

hydraulic conductivity is greater than I000 gallons per day per square foot
(&Td/ft). As the gradient is about 0.001 in this area, the velocity of ground
water flow may be as high as 200 feet per year. This indicates a travel time of
contamlnant migration to the water supply wells to be about 80 years or less.

8.13 SITE 13, OILY WASTE DISPOSAL AREA. From about 1965 to 1980 waste oils

were disposed of in two unlined trenches located east of the sewage _reatment

plant and north of Knox Road (seeFigure 8-3). The trenches measured about
100 feet long by I0 feet wlde and 5 feet deep. The trenches were used only for
oily liquid wastes whlchmay have £ncludedmotor oils, solvents such as TOE and
grease from grease traps at cafeteria facilitles. It has been estimated that
approximately 10,000 gallons of oily wastes were disposed of over the 15-year
period. The site was filled in and closed in 1980.

The oily waste trenches are un the north side of the China Lake Barrier and his-
torlcally would migrate toward the G-1 and Lark seeps. However, because of
ground water recharge from the sewage _reatment evaporation ponds (see discus-
sion in Chapter 4) some of the shallow ground water flow may be shifting to the
south. It has been reported that shallow ground water, which is at a depth of

20 feet or less, can flow past the barrier and onto the south towards the water
supply wells (see Fibre 8-1). However, there is no convincing evidence that
this is occurring.
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It £smore likely that oil from the trenches may have formed a product which is
now floating on top of the ground water. Both the product and its soluble com-
pounds may be migrating north towards the seeps. If the velocities discussed in
Chapter 4 for Armitage Field are similar to the oll in ground water movement
here, then migration to the seeps would take less than 100 years.

8.14 SITE 1_, ER RANrm SEPTIC SYSTEH. The ERR ange Septic System was once the
nucleus of five septic tanks and one leach field located 1500 feet directly
southwest of Building 31136. The point of generation or source of contamination
included the Anti-Radiation Laboratory Buildings 31431 and 31_0, end the
Thompson Laboratory Buildlngs 31433 end 31139. The old septic system location
is depicted in Figure 8-6.

The five septic tanks of this system became operational in 1950 and were aban-
doned in 1981. The type of waste received at the site consisted of etchlng,
cooling tower, and sanitarywestewater. The estimated total flow of wastewaters
was 11,330 gallons per day of which 30 gpd was etching wastewater. Thus,

assuming 260 work days per year and 31 years of discharge nearly 0.25 million
gallons of etching contmlnated wasteweCer was discharged to the soil.

The depth to water for this area is shallow, about 10 feet below land surface.
Contaminants from this site will migrate in a northerly direction towards the
O-1 seep vhlch is less than 1 mile away. The contaminants vary ia mobility from
high Co low. As the gradient is steep in this discharge area, the velocity of
ground water may be about 200 feet per year (see Chapter t). Therefore, it
would take on the order of 10 years for contaminants to reach the seep recep-
tor.

8.15 SITE 15, R-RAN_ LEA_FIELD. The R-Range Leach Field was the nucleus o£

I 5 septic tanks that were located Ii00 feet north-northeas_ of the intersection
I of Water and Pole Line Roads. The R-Range Leech Field site is shown in Figure

8-6. BetWeen 1950 and 1980, this site received sanitarywaste as well as dilute
solvents. The wastes reaching the R-Range Septic System site were generated by
all buildings of the R-Range complex. In addition, the Earth and Planetary
Science Building 31598, and Building 31501 were also sources from which the
wastes originated. The estimated total flow of these wastewaters to this site
was 9530 gallons per day of which 60 gpd was solvents and photo lab wastes.
Therefore, nearly0,5 milllon gallons of contaminated wastewater was dlscharged
et this site.

Site 15 is also in the Chlna Lake Playa's drainage sysCom as shown on Figure 8-1
and therefore the potential for contaminants to migrate from this site to the
G-1 seep is similar to Site Ii. It is estimated that the time of travel for
these contaminants to reach the seep will be less than 10 years.

8.16 sITE 16, G-1 RANGE SEPTIC sYSTEM. This site is located 1500 feet east
from the intersection of Tower and Pole Line Roads. The G-I Range Septic System
site is shown in Figure 8-6. The septic system site included 12 septic tanks
abandoned in 1981 after hiving been in use since 1950. It is unknown how many
leach fields wore used to serve the 12 septic tanks.

The t-ype of waatematerlal received at this site included sanitary and photo lab
wastes. The maxi---- flow of eanltary wastes wee 1800 gallons per day. The max-

daily flow of waetewaters from the photo lab was 30 gallons per day.
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Therefore, it can be estimated that approximately 0.25 million 8allons of photo
lab contamlneted wastewater was discharged at this site. The sanitary wastes
were generated by several buildings in the G-1 Range complex end the photo lab
wastes were generated by the operations in the Telemetering Building 30881.

The potential for contaminants to migrate from the site is similar to Sites 14
and 15. Migration is toward the G-1 seep. It is estimated that the time of con-
tminant travel from the site to the G-i seep will be less than 10 years.

8.17 SITE 17 - G-2 RANGE SEPTIC SYSTEM. This site is located 200 feet directly

north of the Explosive Ordnance Dispose1 unit Building 30994. Location of the

G-2 Range Septic System slte is shown in Figure 8-6. The septic system site
included three septic tanks end apparently one leach field that received wastes
from 1950 until their abandonment in 1981.

The waste materiels generated et this site were mostly senitarywestes and some
explosive and photo lab wastes. The estimated total flow of all wastes to the
site is 4600 gallons per day of which 100 gpd was explosive and photo lab
wastes. Therefore, about 0.75 million gallons of westewater contaminated by
explosives' residues of unknown type end photo lab wastes were discharged over
31 years. These waste streams ee expected to be contaminated by various metals
(OESO, 1984).

This site is also in the Plays drainage system as seen on Figure 8-1. There-
fore, the potential for contaminants to migrate from this site to the G-1 seep
is similar to Sites 14-16. Migration time to reach the seep is expected to be
less than i0 years.

8.18 SITE 18, CHINA _ PROPULSION LAB (CLPL) LEACH FIELDS. The CLPL Leach
Fields site incorporates three abandoned septic tanks with three separate leach
fields located as follows: one located in the old China Lake Administration

; area just south (40 feet) of Building 105; one located at the old China Lake

experimental line just west (40 feet) of Building 304; one located at the old
China Lake static firing area, approximately 2000 feet north-northeast of
Building 217. Location of the CLPL Leach Fields site is depicted in Figure 8-5.
The CLPL Leach Fields became operational in the early 50s and their use was dis-
continued in 1981. Waste materiels discharged Co the system included phos-
phates, sulfides, dilute explosives such es RDX and TNT, TC_, oil, grease,
--onia, dilute propellants, and photo lab waste chemicals. Wastewaters con-
taining these contaminants were discharged to the leach fields at a rate of
about 7500 gallons per day.

The potential for contaminants to migrate from this site is similar to Slte 11,
CLPL Evaporation Ponds. However, the concern is even less, as these leach
fields did not have constant head of water as did the evaporation ponds. Depth
to water is 100 to 300 feet and the nearest water supply wells are 5-6 miles
away. There is a high potential for attenuation through adsorption, dilution,
and dispersion.

] 8.19 SI_ 19, BA_R RANGE WASTE TRENCHES. From 194-4 to the present, range

waste from Baker RanKe was disposed of in one long trench located about 1500
feet south of the BI Range buildings (see Figure 2-2 in Chapter 2). This site
wes one of the largest open disposal sites at NAVI_PNCEN. The trench measured

8-15



A§0 feet long by 25 feet wide and about 10 feet deep. The range wastes con-

sisted of range target debris, wood, scrap metal_ tires, plastic, construction
debris, electronic parts and concrete. It has been est;m-ted that approximately
3000 cubic yards of solid wastes was disposed of at this site. No toxic or cou-
tamlnated wastes vere identified aa being disposed of at this site.

Ground water is flowing easterly from this site toward China Lake Plays, which
is over I1 miles away as sho_m on Figure 8-1. The major production wells which
are not in the dlrectlon of flow, are over 9 miles away. In addition, the depth
to water ic ast;-_'ted to be greater than 50 feet therefore the potential for
unknown contaminants Co migrate frcm this site to a receptor is minimal.

8.20 SITE 20, DIVISION 36 ORDNANCE IA_TE AREA. From the late 19608 to 1979
range wastes and ordnance-type waste from the Division 36 area were disposed of
in two slit trenches (see Figure 8-6). Thc materiel disposed of included typ-
ical NAV_NCEN tense wastes such as construction and terser demolition debris,
concrete, steel and wood, as veil as bomb casings and other solid wastes. Total
volume of wastes has been estimated at approximately 600 cubic yards. The site
was closed and filled in 1979. The site contains inert wastes and therefore has
no potential for contaminant migration.

8.21 SITE 21, CT-& DISPOSAL AREA. Between 1956 and 1979, residual materials
from special weapons testing in the CT RanKes were disposed of in a small open
ditch at the end of the CT access road (see Figure 2-3 in Chapter 2). The ditch
measured 200 feet long by 50 feet wide and 10 feet deep. Disposal waste
£ncluded PEP materials, depleted uranium, radium dials, wood, concrete, metal,
plastics, cans and barrels some of which contained residual chemicals, solvents
and oils. Not more than 100 pounds of solid waste were disposed of each week.
Total volume of wastes buried ia esti_mted at 2000 cubic yards.

Ground water ia at a depth of about I00 feet (Ertec, 1983) and the migration
path is toward Salt Wells Valley. The potential to migrate to Salt Wells Valley
is low and this pathway does not lead to a useable water source or a sensitive
envlroumental resource.

8.22 SITE 22, PILOT PLAIqT ROAD LA_DFZLL. Frum 1964 to 1965 a majorlty oENAV-
WPHCEN domestic solid waste generated by the Navy Housing and Public Works was
dlspoaed of in 12 large trenches located just north of Pilot Plant Road and
1 mile west of the China Lake Propulsion Lab entrance (see Figure 8-3). In

addition to the domestic wastes, pesticide containers (some still containing !
liquid pesticides) and barrels partially filled with oll and solvents, such as
TCE, were disposed of in these trenches. Reportedly, some paints and thinners
were deposited. Quantltle8 could not be determined. Usually three sllt
_renches were open at a time and while one was being filled, the others were set
on [ire and allowed to burn through thc evening. At the time when each trench
was closed, it usually measured 200 feet long by 30 feet wlde and 15 feet deep.
It has been estimated that I10,000 cubic yards si waste material were disposed
of in the 12 sllt trenches by the tlme the area was closed in 1965.

This site is iu a senaitive area in relationship to ground water flow as seen in
Figure 8-1. It is south of the ground water barrier in an area where the shallow
con[inlng layer may be non existent. Therefore, any contaminants [rom the land-
fill may enter the main aquifer and migrate toward the water supply wells. The
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site ia less than 3 miles from the well field. The main aquifer probably has a
hydraulic conductivity greater than the upper aquifer end therefore, contam-
inants may migrate more quickly in this aquifer.

8.23 SITE 23, K-2 SOUTHDISPOSALAREA. Between 1951 and 1981 range wastes were

disposed of in three (3) slit trenches located in the K-2 range area (see Figure
2-2 in Chapter 2). Range wastes included construction and demolition debris,
bomb caslnga, concrete, wood, and metals. Hore importantly was the one-time
disposal of approximately 17,000 gallons of chlordane ac this site. This chlor-
dane disposal was part of a larger chlordane disposal event that also included
the C-1 East Disposal Area (Site 29). Source of the chlordane, which was in one
and five gallon metal containers_ was reportedly from a Navy installation a=
Barstov, California. The event was reported to have occurred in Chi 1970s.
This disposal site vas closed in 1981.

The potential for migration from this site to any water supply wells is low as
the site is over 9 miles from the nearest well field and will instead flow co

=he China Lake Plays discharge area as seen on Figure 8-I. The contaminant of
interest, chlordane, is not very mobile as discussed in Section 4.5. It cannot
migrate across the Playa to the nearest receptor of interest which is =he G-1
seep containing the endangered Mohave chub.

8.24 SITE 24, [-2 NORTH DISPOSAL AREA. Between 1950 and 1981, range wastes
like those described above for l-2 South where disposed of in two slit trenches
located in the north end of the K-2 Range (see Figure 2-2 in Chap=er 2).
Approximately i000 cubic yards of waste materials are estimated to have been
buried at the site. The material deposited at this sics is considered inert
and, therefore, no contaminant migration is expected.

8.25 SITE 25_ G-I RAN(_ DISPOSAL AREA. BeCween 1944 and 1958 inert range

wastes were buried in three slit trenches in the G-2 Range area (see Figure 2-2in Chapter 2). lhe trenches measured I00 feet long by 8 feet wide and 6 feet
deep. Total volume of range-type wastes is estimated at 600 cubic yards. The
type of range wastes are similar to that described for Site 19 and 20. As the
material disposed of at this site is considered inert there are no contaminants
of concern °

8.26 SITE 26, G-RANG_ ORDNANCE WASTE AREA. Between 1950 and 1979, range
wastes, such aa concrete rubble, metals, bomb casings, end wood, were disposed
of ia two slit trenches on the north end of G Range (see Figure 8-6). Volume of
waste was about 500 cubic yards total. Each trench measured 100 feet long by
8 foot wide and 6 feet deep. The material disposed of at this site is inert;
therefore, no contaminants of concern have been identified.

8.27 SITE 27, NAF DISPOSAL AREA. From 1945 to 1978, a large majority of the
solid and liquid wastes generated by aircraft operations were disposed of ic two
or three trenches located 0.5 mile west of the (At-mi=age)Naval Air Field (NAF)

(see Figure 8-2). Waste materials included empty and partially full pain= and

solvent cans, old engine parts (non-salvagable) and the Group 3 wastes such as
wood, concrete, metal, paper, rags_ etc. More than 2000 cubic yards of wastes

were disposed of in these lO0-foot long trenches during the 33-year period.
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The potential for migration of contaminants from this site is very similar to
the ocher Armitage Field sites (see discussion of Site 1). The flow of contam- a

insets will be toward the China Lake Plays and the seeps (as shown on Figure
8-1). In addition, Well ?A is wiChln 0.5 mile of the site. This well is pres-
ently not in use but it was used in the past and may still be used for irrigation
and public supply. Therefore, there is potential for contaminants co migrate
toward the well if it is pumped in the future.

8.28 SITE 28, OLD DPDO STORACE YARD. From about 1965 to 1970, a Defense Prop-

erty Disposal Office (DPDO) was located on Iwo Jams Road (see Figure 8-2). The
only wastes that may contaminate this slte are PCBs from used, leaking trans-
formers and capacitors. However, no information was obtained regarding any
actual PC_ spills or whether transformers stored cmslCe actually leaked. No
information is available regardlns the number of transformer stored or the loca-
tion on the DPDO slte where they may have been scored. The old DPDO site was
moved in 1970 to the present DPDO location. There currently is no visible evi-
dence at the DPDO site of any spills and the site has essentially reverted back
to a desert habitat. There is no evidence of PCB spills at this site.

8.29 SITE 29, C-1 FAST DISPOSAL ARF.A. From the 19500 to the late 1970s, range
waste, llve ordnance and chlordane have been disposed of in a series of three
trenches located 1000 feet east of the C-1 Tower (see FirJre 2-2 in Chapter 2).
Site surveys and interviews have substantiated the one-time disposal of
approximately 17,000 gallons of unused concentrated ch:ordane by burial
sometime in the 1970s. Remaining (in 1 and 5-gallon metal containers) on the
surface of the slte are still several pallets of _ull chlordane cans.
Specifications off of the chlordane can label shoved that the content was
2 percent technical chlordane (consisting of oct athlete '_,7 methane,
tetrahydroindane and related compounds) together with 98 _rcect kerosene. It
was also reported that approximately &000 gallons of lead-based paint in 1- and
5-gallon cans was buried at thls site. Other wastes in the fo_ of solvents and

oils were disposed of in lesser quanC£tles. The C-1 East s_te _s also reported
to contain live ordnance that was hauled in off of the ranges. S_gns are posted
at several points warning "Do not dlg-live ordnance buried.' .'_.e volume or the
type of ordnance hurled could not be determined except that _t 2as been reported
that a slgniflcant quantity of flare primer cord was disposed at th_l lice. The
site trenches were closed in the late 1970s and currentl7 used radar equipment
parts are scored on the site surface. It should be mephse_sed that the C-1
Range East Disposal Area is i_ediately adjacent to and bounded by two

impact/target areas. The distance of the disposal area from either of the two
impact/target areas is approximately 1000 yards.

It is highly unusual that llve ordnance may be intentially disposed of by
burial. It is generally accepted that impact and target areas o_med by the U.S.
government, operated by U.S. Forces, and subjected Co llve bombing runs kill
never be turned over to the civilian authorities. For that reason, these
impact/target areas are normally always off limits to "all personnel" except for

EOD personnel that may enter these areas to recover, render !ale, or destroy-in-
place dudded ordnance ,_,_nitlon, munitions, and devices. ZOD units diligently
seek to locate unrecovered live ordnance in instances where such recovery lends

itself to evaluating in the research, development, testing and evaluation
(KDTE) effort. Rowever, in the case of the C-l Pause East Disposal site, EOD
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recovery operatlons may not have been justified in view of the very close prox-
imity of the site to the two known existing impact/target areas ,and in view of
the possibility that no need for evaluation existed. Thus, it!may have been
more economical to bury "in (or near) place."

The potential for contaminant migration from this site to sensitive areas such
as the major public water supply well fields and the seeps near the China Lake
Plays is low. As seen on Figure 8-1, the site is outside the zone of migration
cowards the seeps. The large vel1 fields and Flays are over 9 miles from the
site. However, there is a water well (W-22A) seen on Figure 8-1 within 0.25
mile of the site. It is used for irrigation and potable water supply. The con-
taminant of interest is large volumes of chlordane. Chlordane has a low poten-
tial to migrate es it is highly adsorbed on soils. Rovever, as chlordane is
considered very hazardous and pumping may draw contamination COwards the well,
further analysis needs to be carried out to determine the pccectlsl to reach the
receptor.

8.30 SITE 30, C-i RAN(Z _ST DISPOSAL AREA. From the 19_0s co the late 19?Os,
range waste (such as concrete, wood, metal, and bomb casings) and reportedly
some live ordnance were disposed of in two slit trenches located west of she C-1
Range Tower (see Figure 2-2 in Chapter 2}. The live ordnance waste disposal is
similar to that described for Site 29, C-I East. The volume or type of llve
ordnance could not be determined by the IAS team.

The physical setting of this site is similar to Site 29. T_e yes,es are inert
and, therefore, no contamination migration problem exilts. L_ve ordnance con-
tamination occurs in the area and access is properly refJlateg. No in,mediate
threat to human health on the envlro_enC is evident.

8.31 SITE 31, PUBLIC WORKS PESTICIDE RINSE AREA. Frot lq4_ t_ 1990, contam-
T inaced pesticide and herbicide rinse water and some toucan:racet sclutlons of

pesticide and herbicide were spilled on the ground ia en ar,a south of 7th
SCreen behind the public works area (see Figure 8-3). S_e :f the chemiaals
used were Malathion, Diazanone, DDT, Chlordane, Vapoma. 2---_. i-2-&-D, and
1-2-4 T. Pest and weed control operations were conducted on base by an outside
contractor. Volumes of pesticide or herbicide spilled over :Be life of the
operation are difficult to ascertain. However, the lAS was able to determine
that aa much as 2000 gallons of mixing and rinsing waste water may have been

drained onto the soil each year. The concentration of [_es::c_des _n _he rinse
water was probably less than i percent by volume. Therefore. _ver 35 years as
much aa 700 gallons of pesticide may have been discharged t_ _he soil. This

' mixing practice was discontinued in 1980 when a concrete-lined drainage pad was
installed on this site. The pad now drains the rlnsewaCer to an underground
holding tank.

This site is located over the main aquifer within 1.5 miles upgradieoC of the
public water supply well field as seen on Figure 8-1. Therefore, the potential
of contaminant migration to this well field is high. It is estimated that iC
would take about 40 years for contaminants to reach the receptor.

] 8.32 SITE 32, GOLF COURSE PESTICIDE RINSE AREA. From the mid 196Cs until about

1980, pesticide mixing and some rinsing of pesticide containers and equipment
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vere also done at the Golf Course site (see Figure 2~3 in Chapter 2). Report-
edly, thls site vas used only half as much as Site 31 so, perhaps, lO00 gallons
per year of wastewater were spilled. Over 15 years, assuming I percent is pes-
ticide, about 150 gallons of pesticide were discharged to the soil.

As seen on Figure 8-1 this site is in a similar physical setting as Site 13,
Oily Waste Trenches. Therefore, contaminants may migrate north 2-3 miles toward
the G-I and Lark seeps. There is also a possibility, due co man-made recharge,
that the direction of $round water flow can change in the shallow aquifer. If
this does occur, contaminants can migrate south 3-4 miles toward the well field
in Ridgecrest. Therefore, in either case the migration pathways lead to a
receptor.

8.33 SITE 33, HICIIELSONLABORATOHY DRYWELLS. From the lace 1950s to the 1970s
Michelson Lab had floor drains in auxiliary or Backup power rooms which led Co
four unlined dry wells. Backup power consisted of large storage Batteries.
Occasionally batteries were drained or fluids were spilled such that battery
acid would enter the drains and thus be directed to the dry wells. The wells
were located between the east wings of Building 00005 (see Figure 8-3). Three
of the four wells have been filled in and the fourth is no longer in use. Spe-
cific quantities of Battery acid drained to the wells could not be determined,
however, it was reported to the IAS Ce,-, es being very small quantities, prob-
ably less than 10 gallons per year. The research effort did not indicate any
reason to suspect that the veils were used for any other disposal purposes. The
potential for small amounts of acid contaminants to migrate through the soil is
low as described in Section 4.5. Therefore, migration to a receptor from this
slte is not expected.

8.34 SITE 34, LAURITSEN ROAD DISPOSAL AREA. From 1944 to the 1950s, solid
wastes were disposed of in several trenches on the north side of Leuritsen Road t
(see Figure 8-3). The trenches measured 100 feet long by 15 feet wide and
10 feet deep. Solid waste was composed mainly of Group 3-type wastes such es
construction debris, wood, concrete and metal. Some Liquid wastes including
TCE, lab chemicals, waste oil containers and partially full pesticide contain-
ers were disposed of at chis site. lc has been estimated Chat about 2000 cubic
yards of material had been disposed of over the life of the site.

This site is located just north of the China Lake barrier as seen onFigure 8-1,
However, as mentioned previously a new ground water recharge zone may cause a

potential for contaminants entering the shallow aquifer to migrate either north
toward the G-i seep, or south to the major well fields. Time of travel would be
less than 100 years.

8.35 SITE 35, SNORT TRACK ACCIDENT, The SNORT Track Accident is a site where

an incident involving the accidental release of Beryllium occurred. The site is
located along the SNORT Track 3000 feet from the breach end (see Figure 2-3 in

chapter 2). This site is estimated to be 10 foot wide by 10 foot long, The
accident occurred in 1961. The accident occurred when approximately 4 pounds of
Beryllium used as a propellant for a 155 m projectile was released when the
projectile detonated accidently in the gun. The dust residue and associated
cont_nated materials were cleaned up and buried at the site.
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The depth to water at this site is about 100 feet below land.surface. Beryllium
does not mlgrate readily through the soll as described in Section 4.5. Wlth the
small amount of residue material Buried, migration of contaminants from this
site to a receptor is not likely.

8.36 SITE 36, SNORT STORAGZ SHEDS. The SNORT storage sheds are located 1700
feet directly southwest of the SNORT Track breach. Approximately 10 small
buildings occupy this site. They include Buildings 25021, 25009, 25028, 25008,
20100 and 30976 (see Figure 2-3 in Chapter 2). The buildlngs cover an area
which is approximately 500 feet by 500 feet. The SNORT Storage Sheds received
various hazardous wastes frou 1956 to 1962. It was reported to the IAS team
that during this period a ntrmher of liquid hazardous materials were spilled onto
the ground. The materials included red fuming nitric acid, unsymetrlcal
dimethyl hydrazene, furfal alcohol, and analine. Throughout the period of oper-
atlons (6 years), it is estimated that approximately 300 gallons of the hazard-
ous wastes were spilled. It is expected that 70 percent off these chemicals
volatized on the sol1 surface. The resulting amount of materlal that was
absorbed into the soll was small. The depth to ground water is about 100-
200 feet (Kunkel and Chase, 1969) and therefore the potential for contaminants
to migrate from this site to the ground water is low.

8.37 SITE 37, GOLF COURSE LANDFILL. The Golf Course Landfill site is located
3700 feet east along Bladed Access Road from its intersectlonwlth Graded Access
Roads, and then 600 feet south of Bladed Access Road. Location of this site is
shown in Figure 1-3 in Chapter 2. The Golf Course Landfill was open from 19&5
to 1964. This landfill received its wastes from the general NAVWPNCEN commu-
nity. Wastes received at the site consisted of wood, concrete, plastics, paper,
tree tria_ings, and similar general refuse. It is estimated that approximately
1200 cubic yards of these wastes were disposed of at this site over its 19 years
of operation. The material disposed of at this site is inert and therefore no
contamination problems exist.

8.38 SITE 38, CACTUS FLAT DISYOSALTRENCI_S. The Cactus Flat disposal trenches
are located 30 miles northeast of the NAVI4PNCEN Administrative area (see Figure
2-1 in Chapter 2). Special test programs conducted in this small remote area
resulted in wastes being generated at the area and disposed of in two trenches
et the site. The trenches were approximately 50 feet lone by 30 feet wide and
10 feet deep and each trench was separated by a distance of 1/2 mile.

The Cactus Flat Disposal Trenches became operational in the late 60s, and use of
the trenches was discontinued in 1979 when they were closed and filled. The
type of wastes disposed of at the slte consisted of wood, cans, concrete, rubber
tires, and metal casings. It is estimated that approximately 1000 cubic yards
of wastes were disposed of over the approximately I0 years that the site was
operational. The material disposed of ac =bls site was inert and therefore no
contamination probl-m_ exist.

8.39 SITE 39, CGER-I GEOTHERHA_ WASTE. In the mid 1970s, geothermal drilling
muds and liquid (oily) wastes were disposed of in a open pit adjacent to Eeo-
thermal drilling operations. The site was located in the northern section of
NAVIJPNC_N (see Figure 2-1). Volume of wastes could not be determined. The site
was closed in 1979 in accordance with Regional Water Quality Control Board
guidelines. Ground water was not encountered while drilling geothermal wells to
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3000 feet. Due to the depth of ground water and the procedures used for clo-
sure, the migration potential of geothermal waste contaminants is very low.

e

8.40 SITE &0, RANDSBURC WASH _i. From the mid 1950s to the mid 1970s solid
waste materials from Randsburg Wash operations were buried in three slit
trenches. This site is located about 1 mile north of the administration area

near the Canon benchmark (sea Figure 2-I in Chapter 2). Each trench was about
12 feet wide by 70 feat long and 10 feet deep. From the mid 1950s to the mid
I970s. Wastes deposited include primarily ordnance type waste such as shell
casings and fuzing. In addition, lumber, rope and scrap metal is still visible
in one trench. There is no evidence that liquid or hazardous wastes were depos-
iced in these trenches. The material disposed of at this site is inert and,
therefore, no cont=m;natlon problems exist.

8.41 SITE 41, RANDSBURG WASH _2. Two large disposal pits about 0.75 miles
northeast of the administration area were the main disposal sites at Randsburg
Wash from the early 1950s until their usa was discontinued in 1980 (see Figure
2-4 in Chapter 4). The pits were about 75 feet by 100 feet by 20 feet deep.
The waste received included general refuse from the area such as wood, construc-
tion materials, paint cans, glass and plastics. Due to the electronic research
aC Randsburg Wash a signlficant amount of waste (3 cubic yards week, 1080 cubic
yards/30 years) from the electrical shops, such as wire, transistors, and small
capacitors, were deposited in the disposal pits. Also, the machine and mechan-
ical shops reportedly disposed of some waste cleaners, solvents, and oils such
as TURCO, kerosene, acetone, and used motor oil. The quantities have been esti-
mated to be 2000-3000 gallons of waste oll and a similar quantity of solvents
during the life of the disposal plts. In the 1950s and early 1960s the waste
pile was burned regularly so that much of these wastes were volatalized.

There ara two water wells used for the potable supply at the Randsburg Admlnls-

tratlon area which are located about 1-1.5 miles southeast of Site 41. However,
the depth to water is 200-250 feet. The Cransmissivlty is only 1000 gallons per
day per foot which indicates a migration movement 200 times slower than the
China Lake complex. The regular burning of the waste and iow transmissivity
makes it unlikely that contamlnation_rill reach the ground water. In addition,
the groundwater movement is suspected to be towards the northwest away from the
water well receptors.

8.42 SITE 42, RAI1DSBURG WASH _3. A past disposal site for fuel drums is
located about 20 miles east of the administration area, just north of Randsburg
Road at the Fath benchmark (see Figure 2-4 in Chapter 2). This disposal site 'i
consists of a pit about 30 feet by 30 feet by 4 feet deep which was ucillzed for
the one time disposal of about thirty 55-gallon drums of fuel (type unknown).
The fuel was burned in the drums so that only the empty drums remain. Some are
partially buried. There is also an abandoned amphibious vehicle at the site.
The burning took place in the mid-1970s and the sics has not been used for any
ocher subsequent disposal. There is no visible evidence of spilled fuel on the
ground. Therefore us contamination of this site is documented.
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A_PENDIX A

GOVEP/_NT A(ZNCIES CONTACTED FOR THE INITIAL ASSHSSMENT STUDY
AT NAVWPNCEN (_INA LA_

a Naval Energy and Environmental Support Activity (NAVENENVSA), Fort Hueneme,
California

a NAVFA_NGCOH Command Historian, Naval Construction Battalion Center, Port
Nueneme, California

· Naval Facillties Engineering Cow--nd (NAVFACENGCOM) Headquarters, Alexan-
drla, Virginia

a Naval Facilities Eng{neerlng Command, Western Div{slon, San Bruno, Califor-
nia: Planning Branch, Geotechnlcal Branch, Facilities Planning Department,
Real Estate Branch, and Natural Resources Management Branch.

· Ordnance Envirormmental Support Office, Naval Ordnance Station, Indian Head,
Maryland

· Department of Defense Explosive Safety Board, Alexandria, Virginia

· Navy Historical Center, Operations Archives, Navy Yard, Washington, D.C.

· Naval Librat-;, Navy Yard, Washington, D.C.

· National Archives: Navy and Old Army Branch, Still Pictures Branch, and
Cartographic Branch, Washington, D.C.; Federal Records Canter and Suitland,
Maryland and Laguna Niguel, Callforn£a
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